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THE DEBATE ON THE TELEGRAPH 
ESTIMATES. 


THE reeent passing of the telegraph, estimates was 
characterised by an important and interesting debate. 
Important—because of the magnitude of the sum in- 
volved, and the extent of the service it promotes, and 
interesting on account of the absence, for once in a 
-way, of those dry details and monotonous columns of 
figures common to the passing of estimates generally. 

There were a few complaints at the outset as to the 
slow development of telegraphic communication in 
the more remote parts of the Highlands; a difficult 
matter in which to suggest any specific course; some 
general remarks at the conclusion from several hon. 
members as to the Carté system of telegrams as ob- 
served in Paris and elsewhere on the Continent; a 
system said to be cheaper than our own, but less ex- 
peditious, and therefore of doubtful value to the com- 
mercial world ; comments on the non-purchase of the 
telephone interest, and the question of overhead and 
underground lines; but these points cannot be said 
to have affected the general character of the vote. 

‘The more prominent features of the debate were 
those raised by Earl Compton and Sir E. Reed. 


‘Indeed, Earl Compton and Sir Edward had openly 
expressed their intention of bringing matters affecting 


the telegraph service before the House on the discus- 
sion of this vote. 

Whatever the Postmaster-General thinks of what 
he sarcastically terms the “endeavours of philan- 
thropic politicians” in encouraging remedial agita- 
tion, he has but little reason to complain of the 
splendid and effective opportunity with which they 
provided him for the display of his own ideas of phi- 
lanthropy and justice on the occasion under notice. 


Earl Compton considered the answers given in the 


House of Commons from time to time, with reference 
to the Telegraph Department, very unsatisfactory. He 
disclaimed party motives, and had not taken any active 
part amongst telegraph clerks, whose movement had 


been conducted legitimately and constitutionally. 
‘What they had done had been effected without the aid 
of paid or political agitators. 

The Postmaster-General deprecated the interference 
of third. persons between the Department and its 
servants. 

The noble lord, on broader than departmental 
grounds held that departmental servants were, after. all, 
the servants of the public, and not of the Postmaster- 
General ; on that ground hon. members had a right to 
interfere, if the exercise of constitutional and legiti- 
mate methods had failed to remove complaints of 
improper treatment. 

Earl Compton evidently feels that the responsibility 
of the member to his constituency is of as much im- 
portance as is the reponsibility of a minister of State 
to the House. Few will deny the soundness of this 
principle. 

Proceeding into details of work, pay, and promotion 
in the Telegraph Service throughout the country, 
the noble lord displayed a surprising mastery of his 
subject, his knowledge of details being extensive and 


-accurate. He complained of evasive replies; of a 


difference between “ Hansard” and 7%mes reports, and 
preferred the latter. With reference to public meet- 
ings, he strongly advised the Government to allow 
civil servants to meet without interference, and took 
up much of the ground held by us in our leader of the 1st 
inst. He acknowledged that the Postmaster-General’s 
scheme was infinitely better than he expected ; but was 
the Fawcett £190 class to be replaced by a new £160 
class ? 

This is the point on which the whole success of the 
new scheme turns. It is the point, too, which is still 
in abeyance. 

Lord Compton dealt at some length on these and a 
number of other points, and, in moving the reduction 
of the vote by £150, said though the Postmaster- 
General had had a great deal of trouble, he. thought 
much of it was due to his want of sympathy with those 
under him, but he still had a great opportunity of 
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reinstating himself in the affections of those over whom 
he was placed. 

The noble lord’s remarks were characterised by the 
temperate and yet candid manner in which they were 
presented, and he had a sympathetic following through- 
out. 

Sir E. Reed, true to his promise, dealt forcibly yet 
fairly with what is known as the “ Cardiff exiles” in- 


Gident. Our readers will probably remember the © 


circumstances of the case, and we need not reproduce 
them here. Sir Edward took up a very strong public 
position at the time, and from that position he has not 
swerved. He, too, disclaimed party aims, and said he 
‘was not anxious to -make himself a medium for ven- 
tilating grievances in that House ; and here he gave 
one of his cutlass-like slashes, just by way of a change, 
adding, particularly during the régime of the present 
Government. While he declined to unduly harass the 
the Government, yet he-thought there had been a 
desire to exercise arbitrary authority ; but in this age 
discipline was not to be maintained by such measures. 
The House cheered this sentiment. He dealt tren- 
chantly with the “exile ” question. He had gone into 
the charge brought against the men ; that charge was 
entirely without foundation. He strongly disapproved 
of the restriction of public meeting ; any Post Office 
official inviting half a dozen of his colleagues to dinner, 
at which matters of interest to themselves were dis- 
cussed, would be liable to dismissal. 

_ The Postmaster-General had seen the gross absurdity 
of any such regulation. 

_ By responding to the appeal to remove the grievances 
which Post Office employés were suffering under the 
Postmaster-General would probably save them the 
trouble of dividing on the vote. Another hon. member 
‘pointed out, as we have already done, that the order of 
1866 was a dead letter. 

The Postmaster-General rose, primed and loaded, 
apparently, with philanthropic anxiety and goodwill. 
In no other way can we record the spirit of his reply to 
his Parliamentary assailants. 

We have already said that the Postmaster-General has 
but little reason to complain of the splendid oppor- 
tunity held out to him by “ philanthropic politicians,” 
amongst whom he includes, presumably, Lord Compton 

‘and Sir Edward Reed. 

Whether he does, or whether he does not, he never- 
theless owes these hon. members a debt of gratitude. 
_He had such an opportunity of vindicating his anxious 

zeal in the interests of telegraph clerks, that the absence 
‘of Lord Compton and Sir Edward Reed from the 
debate would have been little short of a catastrophe for 
him. 
. He hoped to maintain the temperate tone displayed 
' by the noble lord. In sorrow, with just the necessary 
dash of anger, he rebuked the noble lord for disparaging 


Hansard.” Notwithstanding “the cannonade by | 


insolent vituperation hurled at the head of the Depart- 
ment,” complaints would receive the favourable con- 
sideration of the Government. 
_ He hoped he had abstained from the use of irritating 
language. He thought it strange that he, who had been 


the only Postmaster-General since Mr. Fawcett had been 
able to secure for the telegraphists permanent benefits, 
should be attacked as one guilty of unsympathetic 
and arbitrary dealing. He was happy to think, how- 
ever, that he had been able to give to the telegraphists 
substantial proof of his consideration. On the subject 
of the prepared evidence for the Royal Commission, 
and which was at first sent through the “higher 
officials,” the Postmaster-General was hazy and un- 
certain. He did not know much about that case. He 
admits, doubtless, that it was urgent. On several 
other points a want of knowledge also provided a ready 
escape. 

The Postmaster-General then graciously took the 
House into his confidence, gloriously detailed the 
reforms and concessions in his scheme, and pathetically 
remarked that he had done all he could to show his 
regard for those under him. 

The House heard these concessions in an. appre- 
ciative spirit, as also the statement that with reference 
to the vexed question of maximum pay in the Central 
Department, telegraph clerks would find that their 
position would not be damnified, but improved. The 
Postmaster-General, notwithstanding all these advan- 
tages, is glad that he has not got to do the work of a 
telegraph clerk. Telegraph clerks ought not to lose sight 
of these statements. 

Continuing to display a broad and almost amazing 
philanthropy, on the subject of public meetings, the 
Postmaster-General said the new regulations were in- 
tended to express to the servants of the department the 
“benevolent disposition” of their superior officers. 
This “ benevolence” does not seem to extend to reporters 
who are not “official,” as the Postmaster-General doubts 
the accuracy of their reports, and in this matter it will 
be seen that he, like Lord Compton, finds considerable 
variance amongst reporters. 

In fact the Postmaster-General appeared to be run- 
ning over with amiability, and the last good natured 
volley, in what many will call a remarkable speech, 
was made up of expressions of justice, kindness, bene- 
volence and goodwill to everyone in his great depart- 
ment, and which department he ventured to hope he 
had not unworthily administered. It is not surprising 
that this speech disarmed further opposition, and that 
the vote was agreed to without a division. 

From rebuking the “ philanthropic politician” it will 
be seen that the Postmaster-General has arrayed him- 
self from head to foot in a gorgeous and resplendent 
mantle of philanthropy. We trust the texture of this 


garment is not too transparent. 
It remains for him now to see that his scheme is not 


‘tampered with by those who come between him and 


those to whom he has expressed such unbounded good- 
will. 

It will be worth his while to prevent delay in the 
general application of his reforms to the telegraph 
service, and to be careful that officialism does not un- 
derate those points which have enabled him to pose, in 
what it is to be hoped is something more than a well 
simulated philanthropy before the House of Commons 
and the country. Already we hear of men being 
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punished for what they have said, and also of one 
man’s dismissal on this score. 

Many will ask if this is a specimen of the exercise 
of that “benevolent disposition ” referred to in the 
Postmaster-General’s speech. 3 

If the whole thing is not an absurd and ill-timed 
parody, the Postmaster-General will see that his deeds 
outside the House are equal to his promises in; it 
will then be fully admitted that a little practice has 
lent additional value to much precept. 


ELIHU THOMSON’S NEW ALTERNATOR. 


IN désigning the machine, which figures on another 
page, the main object seems to have been to avoid the 
use of moving coils in an alternator having iron in its 
armature. The only machine made in this country and 
designed with the same object is, we believe, the alter- 
nator of Mr. Kingdon, about which, however, there has 
been up to the present a remarkable scarcity of data. 
But the idea is by no means new. In 1883 the late Mr. 
Charles Lever designed a machine in many respects 
similar to that of Professor Thomson, which was made 
for him by Messrs. Paterson and Cooper, and when 
finished, tested at their works. 

The magnetic wheel or rotating pole-piece consisted 
of a star-shaped piece of wrought iron, like Professor 
Thomson’s, but with eight spokes, while the fixed coils, 
32 in number, arranged 16 on each side of the wheel, 
were wound on cores formed of split tube filled up 
with iron wire and attached to cast iron ring cheeks. 
The star wheel was carried by two upright magnets, 
and had all its spokes of the same magnetic polarity, 
while the lines of force completed their circuits in the 
machine by passing from the spokes through the cores 
of the fixed coils, then from the ring cheeks to the sole 
plate supporting the two magnets.’ 

The points in which that machine resembled this of 
Prof. Elihu Thomson will be at once observable. It 
remains but to add that, when it was tried, Mr. Esson 
proposed a modification which would have made them 
almost identical, consisting in substituting for the two 
circles of coils on the sides of the spokes, one circle only 
to be wound on cores projecting inwards from a ring 
outside the spokes. But after experimenting for 
some time, Mr. Lever gave the machine up; for 
what reason we do not know. That he had a fairly 
clear notion of what he wanted to do is certain, though 
consequent on the state of knowiedge at the time, his 
ideas were but imperfectly carried out. The mag- 


_ nétising coils induce in these machines a field having 


several separate paths, each of which is intercepted by a 
fixed armature coil. There is in each path a consider- 
able air gap, and it is the function of the magnetic 
wheel to close and open in succession these gaps, 80 
determining the successive magnetic paths the lines 
shall take, and inducing an E.M.F. in the fixed coils. 
Though there is no actual reversal of magnetism in the 
coil cores, there is a considerable surging of the field, 
and to avoid the heating which would otherwise result, 


both the magnet wheel and the coil cores require to be 
laminated. This is done in both the Zipernowski and 
Kingdon machines, which Thomson’s, to some extent, 
resembles. 


SEVERAL American exchanges just 
to hand give descriptions of converters 
and dynamos, devised by a Mr. De Castro, of New 
York, having their cores made up of iron filings. It is 
evident from the drawings which accompany the des- 
criptive matter that the information given has been 
culled from a patent specification, and not derived from 
the results of practice. Respecting the construction of 
dynamo armatures we read that “experiments which 
the inventor has made lead him to believe that by the 
employment of cores of subdivided iron or iron filings 
in lieu of solid cores, he can secure inductive effects of 
much greater intensity than heretofore and effect a 
considerable economy of electric energy and insure the 
conversion of a greater number of lines of force or 
energy than has heretofore been possible.” Mr. De 
Castro must be sadly behind the time, both with regard 
to subdivided iron and also filings. Of the former it is 
unnecessary to speak, and of the latter we need only 
remark that cores so made are absolutely useless. 
In 1879, Profs. Ayrton and Perry had a dynamo so con- 
structed at the works of Messrs. Clark & Muirhead, and, 
perhaps, these gentlemen will be so kind as to enlighten 
Mr. De Castro on the results obtained by them, and so 
save him the expenditure of further time and money. 
Induction apparatus with iron filing cores had been 
tried, we believe, by Cromwell Varley, amongst others, 
previous to that date, and we cannot conceive how it is 
that so many of our American contemporaries con- 
tinually insert descriptions of so-called new inventions 
without the slightest attempt to put the patentee on his 
guard against proceeding with old, abandoned, and use- 
less ideas. 


Invention made Easy. 


THE article which we publish on 
another page will prove of interest to 
students of the phenomena of atmospheric electri- 
city. There is no doubt that Prof. Oliver Lodge has 
recently done much to awaken an interest in the action 
of lightning, and it is jast such papers as Mr. Hazens 
which are required to give one a good idea, in popular 
form, of the complex nature of thunderstorms. 


Thunderstorms, 


ALTHOUGH the Edison-Sims tor- 
pedo has been previously mentioned 
in our pages, it has not hitherto been 
noticed in such a complete manner as in this issue. _ It 
will be found interesting not only to military and 
naval readers, but also to the electrician. 


Electric 
Torpedoes. 


A TELEGRAM from Washington, 
dated August 9th, reads as follows :— 
“In view of the universal interest aroused by the 
Kemmler execution, an accident which occurred to-day 
to an employé of an electric light company at Wash- 
ington has evoked great attention. By an inadvertence 
the man received a shock of 2,000 volts. He became 


Open to Doubt. 
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instantly insensible, but soon recovered, though the 
places where the current entered and left his body 
showed marks of burning, and were very painful.” It 
is easy to get such a paragraph as this noised abroad 
with a view to show that there could have been no 
certainty that the electrical plant used upon Kemmler 
would send him into eternity swiftly and painlessly ; 
but what is there to prove that the Washington work- 
man received a shock from a pressure of anything like 
2,000 volts? Moreover, we believe that the Westing- 
house high tension system is employed in Washington, 
so the story of this wonderful escape from death may be 
open to various constructions. 


THE demonstrations given by Mr. 
Varies, —©- V. Boys of his photographs of 
falling water drops are well known, 
and Lord Rayleigh recently remarked that it had never 
occurred to him as being possible to obtain enough 
light from a single spark to photograph the drops as 
Mr. Boys has done, and he attributed this success 
to the fact of his using no lenses, which would absorb 
the ultra-violet rays. It is not, however, so generally 
a matter of common knowledge that Mr. P. Lenard 
succeeded very well some years ago in photographing 
water drops, falling through air, with single sparks, the 
light of the spark passing two glass lenses and the 
objective of a camera which gave magnified images. 
Copies of Mr. Lenard’s productions appeared in the 
Annalen der Physik und Ohemie, Vol. XXX., 1887, 
and show all the forms obtained by Mr. Boys. It may 
be interesting to state that Mr. Lenard has 4 paper in 
the same journal, No. 4, 1890, entitled :—* Leitungs- 
widerstand von Wismuthdraht im Magnetfelde fiir 
Constante Stréme und Electrische Oscillationen.” 


Modern Light and Heat is too 
modern. In its issue of the 31st ult., 
we note the following :—“ The electric railway accident 
in Boston on Saturday last by which two horses were 
killed was certainly an unfortunate one. It is a well- 
known fact that dumb animals, horses in particular, 
are of very sensitive nervous organizations and un- 
usally susceptible to the electric current. That the 
public need have no more fear of the current since this 
accident than before, is substantiated by the fact that 
there is not a single case on record where a human 
being has been killed by a 500 volt current.” Now we 
know of a death which occurred in this country 
some years ago from a continuous current machine 
which was running at one of the South Kensington 
Exhibitions, and when the difference of potential was 
measured between the places touched by the victim it 
was found to be 500 volts only. Again, deaths have 
occurred from alternating current Gramme machines 
supplying electrical energy to Jablochkoff candles, 
arranged on separate circuits of five each, the difference 
of potential necessary to keep the lights burning not 
exceeding 250 volts. 


Too Modern. 


elephonic commu. £HEramours which have been so long 
nication between floating about in the air concerning this 
aaveines communication are gradually shaping 
themselves into something tangible. Already, we 
believe, considerable progress has been made on this 
side of the water with reference to the matter, materials 
having been got in hand for the purpose, and we 
believe that what delay is taking place is wholly due 


to the authorities on the French side. The French 
Chamber has now, however, unanimously voted the 
expenditure of 400,000 francs towards the expense 
of establishing the. telephonic line, and we may, 
therefore, expect rapid progress. to be made. Of 
the possibility of working between the two capitals 
there can be no doubt, it is simply a matter of 
proportioning the dimensions of the cable cores 
and the aerial conductors, 80 as to bring the “KR” 
well within the value that it is known will give clear 
speaking, and this will be attainable wipes having 
them of very unusual size, 


THERE has not been a great rush on 
the part of the clergy and parishioners 
of the various churches to have the electric light in- 
stalled in these sacred precincts. Of course, many 
reasons could be given for this. It would seem, per- 
haps, inadvisable to erect special plant, but in the 
case of a charch or place of worship being in the 
neighbourhood of a central station, the question isa 
simple one. This, no doubt, has influenced the vicar 
and churchwardens of St. Jude, Kensington, who have 
concluded ‘arrangements with the 
as notified in another column. 


Church Lighting. 


. THE ‘Bootle Times has a remarkable 
ex eee contributor to its columns, and his 
articles on “Submarine Navigation ” 

have been reprinted in pamphlet form. We do not 
think that this literary giant has even a method in his 
madness, as witness the following plan for utilising 
submarine boats in cable laying operations :—‘“ The 
saving in time and cost of laying deep-sea electric 
cables, if these cables were guided to their resting 
place by a submarine vessel, would pay over and over 
again for the cost of the boat, and we should hear very 
little of disconnections and fractures in mid-ocean 
The indirect gain would doubtless be much greater than 
even the saving in cost of surveying, laying, and sub- 
sequent repairs.” 


It is with regret that we learn of 
‘Winding case. the intention of the Brush Electrical 
Engineering Company to appeal to the 
House of Lords against the judgment in the Scotch 
Courts. Wecan scarcely hope that the electrical trades 
will make any effort to resist the application of the 
company, because it is probably thought that even if 
the appeal is successful they have not much to lose con- 
sidering that the duration of Brush’s patent is nearly at 
an end; however, it must not be forgotten that there may 
be such an infliction as the payment of back royalties. 
We would gladly see some friendly pressure brought to 
bear upon the company, for after being fairly and 
squarely beaten on two occasions the present intimation 
looks too much like the last throw of the gamester, and 
people may be apt to think that there are other motives 
than the mere desire to sustain Brush’s patent to account 
for the attitude which the company has seen fit to 
adopt ; indeed, it seems possible that financial con- 
siderations may have had considerable weight in bring- 
ing the directors to their decision. Mr. Varley has 
on another page again drawn attention to this matter, 
but as the above remarks were penned before his copy 
reached us, we do not hold ourselves in the least 
degree responsible for his utterances, which must natu- 
rally be of a partial character. 
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FIELD’S MERCURY THERMAL CUT-OUT. 


THE protection of telegraph and telephone apparatus 
from abnormal currents, says the Electrical Engineer, 
New York, has led to the construction of a large number 
of cut-outs, both electro-magnet and thermal in their 
nature. In order to avoid the introduction of an 
electro-magnetic device which might introduce retar- 
dation, and, on the other hand, to overcome the objec- 
tion to lack of uniformity and fragility in fine fuse 
wires, Mr. Stephen D. Field has recently invented an 
ingenious cut-out in which mercury is employed as 
the fusible, or rather volatile, material. Another 
object aimed at is to obtain such a construction that 
upon the cessation of the abnormal current the circuit 
to the instrument is automatically restored without the 
replacement of any material in the cut-out. 

The simplest form of Mr. Field’s cut-out is illustrated 
in the accompanying engraving, fig. 1. It consists 
merely of a glass tube with a fine bore, which is filled 
with mercury, and has two conducting wires sealed 
in at the ends. The passage of an abnormal current 
heats the mercury, vaporises it, and the pressure 
generated bursts the tube, thus rupturing the circuit. 

In order to provide for the automatic closing of the 
circuit above referred to, the construction shown in 
fig. 2 is employed. Here a chamber is placed at one 
end of the tube, which is part filled with the mercury. 
The air, which occupies a portion of the chamber, being 
an elastic medium, allows the expansion due to the 
vaporisation of the mercury in the capillary portion to 
take place without rupturing the structure, as the air 
becomes compressed and the separation of the column 
of mercury in the capillary tube can take place, thus 
opening the circuit in a reliable manner without 
destroying the apparatus. 


Fias, 1. 2, 3. 


Another form of cut-out, shown in fig. 3, is similar 
to that shown in fig. 2, except that instead of leaving an 
open air-space in the chamber, a rubber ball filled with 
air is placed in it and the chamber completely filled 
with mercury. This prevents the escape of the air 
from the chamber into the capillary tube in transpor- 
ting or handling the apparatus, while affording a 
sufficiently elastic medium to preserve the apparatus 
from destruction by the vapour-pressure generated in 
its operation. 

Among the practical advantages claimed by Mr. Field 
for this form of cut-out, are first, that, if using only 
pure distilled mercury, it is possible to have absolute 
uniformity in the conductivity of a given size of cut- 
out. Again, the construction of capillary tubes of glass 
has reached such a stage of perfection that it is entirely 
practicable to have a given diameter uniformly repro- 
duced ; and, furthermore, the diameter may be very 
much smaller than it is possible to draw any of the 
known fusible wire metals or alloys. Again, mercury 
has a very high coefficient of resistance. It therefore 
becomes possible and entirely practicable to construct 
thermal cut-outs of this character so as to permit an 
exceedingly small fraction of an ampére to volatilise 
the mercury at the point of least diameter, and the 


action will take place invariably at the same critical 

temperature. We have seen the cut-ont in operation, 

= “3 seems to fulfil all the claims made for it by Mr. 
ield, 


NEW CABLE RAILWAY. 


A NEW cable railway, in which electricity takes an 
important part, bas been opened on the Monte San 
Salvatore, in Switzerland. The line commences a few 
yards above the level of the Lake of Lugano, with a 
gradient of 17 per cent., crosses the cutting of the Gothard 
railway by means of light iron bridges, and reaches 
the middle station at Pazzallo, with a gradient of 38 per 
cent. in 540 yards. The working plant is installed at 
this station, from which the second stretch of single 
line is continued to the summit of the mountain. This 
portion of the line begins with curves of 325 to 433 
yards radius, with a gradient of 38 per cent.,and termi- 
nates 26 yards below the summit. The total length of 
the railway, which is of one metre gauge, is just over 
one mile. In the middle of the track is a double rack 
rail on the Abt system. Two passenger cars run on the 
railway in such a manner that when the one on the 
lower portion is ascending, the other on the upper line 
is descending. 

The track rails are: bolted to sleepers laid on a 
masonry foundation. The cable consists of a cast steel 
wire rope 14-inch diameter, running over grooved 
pulleys at the working middle station. Throughout 
the whole length of the line the cable is supported at 
intervals of from 13 to 16 yards by means of rollers 
hollowed in the middle. These rollers are 16 inches 
long and 8 inches in their smallest diameter. Larger 
rollers, made of iron and lagged with wood, are used 
roand curves in order that the bite of the cable may be 
increased. Each car weighs 4} tons, and contains four 
compartments, accommodating, in all, 32 passengers. 
The cable is attached to the underside of the car on one 
side. Each of the two axles to each car has fixed to’ it 
two rack wheels which engage with the before-men- 
tioned rack when the car is in motion. Fixed on each 
axle are two brake pulleys, which are connected by 
means of two chains with two pairs of brake blocks. 
One of these brakes is connected with a crank lever on 
the driving platform by a shaft and suitable gearing, 
whilst the other three brakes are automatically applied 
if the cable becomes slack or breaks. The latter can 
also be worked by the driver pushing a lever with his 
foot. When either the hand or automatic brakes are 


.used, they are applied to the axles of the car, thus pre- 


venting their revolving, whilst the rack wheels keep 
the car in a stationary position. 

The working station at Pazzallo contains a 40 H.P. 
motor, series wound, ranning at 700 revolutions a 
minute. A 50 H.P. portable boiler and engine is pro- 
vided as reserve, in case of repairs being made at 
the water-power station, or if a breakdown should 
take place. The motor or engine, as the case may be, 
drives, by means of belting, a countershaft, ranning at 
138 revolutions. On this countershaft are fixed two 
bevel wheels and two friction wheels. A second 
countershaft, placed at right angles to the first, has 
arranged at cne end a bevel wheel, which engages with 
either the one or the other of the two bevel wheels on 
the first shaft, and causes the second shaft to revolve in 
either direction as desired. There is also provided a 
third shaft, upon which the large driving pulleys re- 
volve. The second shaft carries two brakes, one being 
for hand regulation, and the other being applied auto- 
matically when the cars are at the middle station, by 
the vehicles pushing over two levers. The working 
station is in charge of an engineer, who operates the 
hand brake and a regulating wire resistance, whilst an 
ammeter at the upper station controls the current. The 
two termini and the middle station are connected by 
telephone, and the latter is also in telephonic com- 
munication with the power station at Maroggia. Elec- 
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tric bells serve to announce the arrival and departure 
from the termini to the middle station, and vice versd. 
Throughout the whole length of the railway is arranged, 
almost in contact with the outside roof, an electric con- 
ductor which, on the driver moving a switch, closes a 
circuit. This contrivance permits of signals for back- 
ward or forward movement of the car being trans- 
mitted to the engineer at the working station. 

The power for operating the railway is obtained from 
a fall of water, which is led down an iron tube 20 inches 
in diameter, and 370 yards long. The available power 
is estimated at 700 H.P., and the lower end of the tube 
terminates at the generating station, which is situated 
near the Maroggia station at the south end of the Lake 
of Lugano. At present the water-power is only used 
to actuate two Girard turbines having horizontal axes, 
and driving two Oerlikon dynamos direct. One of 
these dynamos is a continuous current machine, and 
the other an alternator having its exciter placed on the 
same spindle. The continuous current dynamo is used 
for transmitting the power, whilst the current from the 
alternator is, by the intermediary of transformers, used 
for lighting the town of Lugano and the cable railway 
stations. The alternator, which runs at 600 revolutions 
at an E.M.F. of 2,000 volts, supplies current to 1,500 
16-C.P. lamps, which are installed in the local hotels, 
er sung &c. The price for light is }d. per lamp 

our. 

The continuous current dynamo is series wound, 
rans at 700 revolutions, and has an output of 22 ampéres 
at 1,800 volts. The machine has been built for 
delivering 60 H.P., and is automatically prevented from 
being overloaded. The current from this dynamo is 
led to the motor at the Pazzallo station by 5 mm. copper 
wires arranged on the two-wire system, and carried on 
oil insulators placed on poles. The loss in E.M.F. at 
full load amounts to 16% per cent. Thus the motor 
receives 22 ampéres at 1, volts, this giving an out- 
put of the motor of 40 H.P. and an efficiency of 66 per 
cent. The distance from the generating station to the 
motor is about five miles. Suitable regulating apparatus 
is provided at the Pazzalo station. On ordinary days 
thére are four journeys up the mountain and four 


‘downwards, but on feast days and at holiday time the 


cars make 24 journeys. The time occupied in transit 
from one terminus to the other—the speed being one 
metre per second—is about 30 minutes. The fare is 
2s. 6d. for the up, and 1s. 3d. for the down trip, or 
3s. 3d. there and back; on holidays these charges are 
reduced by half. The total cost of the installation, 
exclusive of conductors and turbines, has been £24,000. 
The undertaking has been carried out by Messrs. 


Bacher and Dorrer, of Kiigiswy], and the railway was 


opened a few weeks ago. 


THE NICHOLS PATENT LAMP HOLDER. 


Most of our readers must have often remarked on the 
clumsy appearance given to arc and other electric 
lamps which required to be lowered to replace the 
carbons, or for cleaning, by the long loose loop of cable 


hanging at the side, as illustrated in fig. 4, the dotied 
position showing the lamp lowered for adjustment and 
the upper position showing it when working. 


The necessity for this slack cable may be entirely 
avoided by the use of Nichols patent lamp holder, 
which we illustrate in figs. 1, 2,3. Fig. 1 being a half 
plan, one quadrant showing the terminal and the other 


showing the inner face. Fig. 2 is an elevation half in 
section, and fig. 3 a plan of the inner face of the lower 
half. The holder consists of two parts, a and b, made of 
slate or other non-conducting material, the part a is to 


Fia. 3. 


be fixed to the ceiling or roof from which the lamp 
hangs, and the part J carries the terminals to which 
the lamp is attached. 


The part a is provided with two terminals, c and c’, 
to which the main leads are attached and each terminal 
is connected to a gun metal ring, the terminal c to the 


g 
% 
\) 
Aa’ 
if 
= 
= 
Fie. 2. 
4 
la 
MA 
: 
' 
H 
H 
i 
© 
Fia. 1. Fia. 4. 


THE TELEGRAPHIC JOURNAL AND 


Aveust 15, 1890.] 


ELECTRICAL REVIEW. 179 


outer ring d, and c’ to the inner ring d’. The part 3 is, 
as will be most clearly seen in fig. 3, provided with two 
rings, ¢ and e’, each fitted with contact plates, fand /’, 
made of thin sheet copper or gun metal which make 
connection with the rings, d and d’, of the part a when 
by means of the cord, g, the part b is drawn up. Each 
ring, ¢ and ¢’, is in electrical connection with one of the 
terminals, A and h’, and between the terminal /” and 
that marked is fixed a fuse, fig. 1. The terminal h’ 
is connected to 7’ by suitable wire and the lamp hung 
from the terminals, 7 and 7’, three binding screws may 
be used instead of four, obviously, if so wished. An 


Fia. 5. > 


arc lamp or incandescent lamp of the Sunbeam type 
can be hung as illustrated in fig. 5, which shows one 
lamp lowered by means of the cord, g, and the other 
drawn up into position. The cord passes over small 
pulleys and can be fixed in any convenient position on 
the wall within reach of the hand. Where these 
holders are used in series a switch is provided upon 
the fixed part a@ which automatically completes the 
circuit when the lamp is lowered. 

Several of these holders are now in use in the Leeds 
Town Hall and municipal offices where they have given 
every satisfaction. We are informed that Mr. E. R. 
Dolby, of 8, Princes Street, Westminster, is prepared to 
supply any further information. 


THE REICHENHALL CENTRAL STATION. 


IN May last there was opened at Reichenhall a central 
station which, for town lighting by transformers, is con- 
sidered by the Hlektrotechnische Zeitschrift to be very 
large. The necessary power is obtained from a mill 
brook, which is supplied with water from a weir erected 
in the river Saalach. The length of the brook is about 
350 yards, having a fall of nearly 9 feet, and the 
available water amounts to from 880 to 990 gallons per 
second, This water actuates a Jonval turbine, yielding, 
at an efficiency of 75 per cent., from 106 to 120 H.P. 
It runs at 345 revolutions a minute, and transmits 
power, by means of toothed wheels, toa horizontal shaft 
which makes 121 revolutions. This shaft carries a 
pulley, over which passes a belt which drives an 
Oerlikon alternator at 600 revolutions. The current 
furnished by this machine is 30 ampéres, at 2,000 volts, 
and the exciting dynamo is mounted on the shaft of the 
alternator, The current is led by insulated conductors 
to the switchboard, and the exciting dynamo energises 
the lamps in the generating room, with the exception 
of one placed on the switchboard, and which is fed 
from a small transformer. 


The primary current is led overhead through Reichen- 
hall to the St. Zeno Convent, a distance of nearly two 
miles; and then, further away, to Kirchberg, and 
several other localities. The aerial conductors consist 
of two copper wires of 6 mm. cross section, insulated 
by Johnson and Phillips oil insulators, and carried on 
masts 49 feet high. At present there are ten trans- 
formers used, arranged in parallel. Two of these are 
for 10,000 watts, six for 5,000, and the remaining two 
for 1,500 watts. The secondary current is distributed 
at two distinct tensions : at 100 volts for glow lamps, 
of which 900 are now installed, and at 50 volts for 118 
arc lights. The total loss in the primary conductors is 
said to be 3 per cent. The installation has been carried 
out by the Munich depét of the General Electrical Com- 
pany of Berlin. 


PROF. THOMSON’S LATEST DYNAMO.* 


‘THE accompanying cut shows the details of a dynamo- 
electric machine so extraordinary in its structure and 
electrical properties as to be fairly revolutionary; a 
machine quite as unique in its way as the Duncan 
motor, to which reference was recently made in our 
editorial and other columns. The new machine is the 
invention of Prof. Elihu Thomson, and its special 
marked properties are total absence of external mag- 
—_ field, and almost complete freedom from hyste- 
resis. 

Fig. 1 shows a section of the machine. The revolv- 
ing portion of it consists of a shaft surrounded by a 
massive iron cylinder, bearing on its central portion the 
laminated mass of iron that forms the internal pole 
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Fie. 1. 


pieces. The appearance of this part of the machine is 
shown by fig. 3. This iron mass revolves within a pair 
of iron sleeves, which carry the bearings of the 
machine and the magnetising coils, which are thus 
fixed and wound on bobbins on either side of the re- 
volving poles. The end plates of these massive sleeves 
are joined by a cylindrical casing of iron, completely 
shutting in the machine. On the interior of this casing, 
and immediately surrounding the revolving pole pieces, 
is a ring with inwardly pointing poles barely clearing 
the revolving ones. Looped around these poles are the 
armature coils. The magnetising coils of the machine 
are so wound as to produce, in the revolving portion, 
consequent poles of the same polarity in each of the 
polar projections. The magnetic circuit extends through 
the internal cylinder and its surrounding sleeves 
through the outer casing, and forms consequent poles 
of opposite polarity to the revolving ones in the polar 
projections that point inward. There is thus no ex- 
ternal field whatever. 

The action of the machine is as follows: The moving 
field poles carried around by the revolution of the core 
piece pass in front of the coils in which the currents 
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are to be induced. The lines of magnetic force from 
these pole pieces cut transversely across the wires on 
the coils, since these lie in the proper direction to be so 
eut, or at least the sides of the coils parallel to the axis 
so lie, and in them are generated impulses of current. 
The direction of the winding and connection is such as 
to make the effect accumulative in the coils, so that if 
the polar projection passes (as in fig. 2) over the centre 
of one coil to that of the next, its lines of force are 


wit- = 


fi Uf 


Fie, 3. 


caused to cut the wire lying between these centres. 
Impulses of current would thus be set up in both coils, 
and as the coils are wound each impulse will be super- 
added. The number of inward pointing poles may be, 
as in this case, double that of the outward pointing 
poles ; or it may be the same, when the action becomes 
a simple cutting in succession by the lines of force 
emanating from the polar projection, of one side of a 
coil, or of one side of all the coils taken together, and 
immediately afterward the other side cf the same coil 
or set of coils. 

These actions will be repeated in the coils every time 
a polar projection passes the wire on either side of the 
coil, so that if there be six poles, and the revolution of 
the machine be at the rate of 1,000 turns per minute, 
there would be 6,000 complete alterations of current 
per minute. These actions of induction will be accom- 
plished without reversal of magnetism in the core piece, 
or in the Jaminated ring structure supporting the coils, 
and hysteresis will thus be reduced to a low amount. 
Of course, all cannot be obviated, for the reason that 
there is a changing of the magnetism of the pole pieces 
in any case ; but it will be reduced to a quantity far less 
than if the same mass of iron were reversed as usual. 
It isnot necessary then to laminate either the revolving 
or the stationary poles, and it is obvious that the 
machine, although described as a dynamo, is equally 
applicable to the construction of an alternating motor 
that would many desirable qualities ; or, by the 
addition of a commutator, be suited to the production 
of continuous currents. 

We think that this description is sufficient to indicate 
the remarkable properties of the new machine, and 
although as yet no details of its efficiency are at hand, 
it certainly appears to be a very simple and effective 
form of generator or motor. The construction is 
especially easy and the winding admirable, since there 
are no moving coils, and therefore no moving contact of 
any sort, the ‘wires to both field and armature being 
simply connected to binding posts. The machine cer- 
tainly is very creditable to Prof. Thomson’s inventive 
genius, and, unless we much mistake, will soon be heard 
of commercially. 


PROF. THOMSON’S ELECTRIC METER. 


A VERY ingenious application of Prof. Thomson’s 
beautiful experiments in electro-magnetic repulsion by 
alternating current, says the Electrical World, is to be 
found in his electric meter, of which a cut is given 
herewith. It is an exceedingly simple contrivance, 
and is as effective practically as it is neat-theoretically. 

This meter is a modified form of the motor type that 
measures the current by its direct electro-dynamic 
action, but, as will be seen, some rather in- 
teresting peculiarities. Like most similar devices, it 
registers the readings directly upon dials like a gas- 
meter, and can consequently be read by the consumer 
at any time. This is no small convenience, although 
perhaps somewhat overestimated, for it is no guarantee 
of accuracy. 


The arrangement consists, as shown, of a single coil 
of coarse wire wound along a gentle arc. This carries 
the main current to be measured. Immediately above 
it is a pendulum, mounted on knife edges, and pro- 
vided at its lower edges with a pair of coils of fine wire, 
which are swung inside the solenoid just mentioned. 
The pendulum is prolonged above the knife edges, and 
bears at its upper extremity a light copper sheet, which 
swings in the magnetic field produced by the permanent 
magnets shown. This delicately poised pendulum is 
provided with the apparatus intended for registering 
its oscillations on the dials. The motive power is the 
repulsive force produced by the solenoid on the two 
fine coils of the pendulum. These are alternately con- 
nected as high resistance shunts across the mains of 
supply. The main current is thus forced through the 
actuating solenoid, while a derived current of small 
quantity energises alternately the two coils on the 
pendulum bob, being shifted from one to the other at 
the extremity of the swing by means of the commutator 
attached near the knife edges of the pendulum. Thus 
when current is turned on the meter a steady air line 
is set up, damped considerably by the currents induced 
in the copper sheet at the upper extremity of the 
pendulum and checked at either end of the swing by 
elastic stops. The possibility of using the apparatus 
as an energy meter is obvious, and altogether it seems 


KA 
re) 
| 
E 
| 


THE TELEGRAPHIC JOURNAL AND 


Avevst 15, 1890.] 


ELECTRICAL REVIEW. 181 


a very finished and simple apparatus for registering the 
amount of current passing through. It is obvious 
enough that slight modifications will enable it to be 
used for measuring continuous currents also. 


EXPERIMENTS WITH THE SIMS-EDISON 
TORPEDO. 


On Tuesday, July 15th, an exhibition of the Sims- 
Edison electric torpedo was given at Willetts Point, at 
the entrance of Long Island Sound, in the presence of 


CONTROLLING CABLE 


a numerous gathering of representative naval and army 
men and other guests. We (Scientific American) 
have already described and illustrated the general 
features of the torpedo in this paper, and we reproduce 
our sectional view of the same in order to recall to our 
readers’ mind its general construction. It consists of 
a cigar-shaped torpedo and motor case, within which 
is stowed away upon a reel from one to two miles of 
controlling cable. The cable is led out through a tube 
running parallel with the axis of the torpedo and boat 
to a point aft of and below the propeller wheel. Above 
the torpedo proper, and rigidly connected thereto, is a 
float possessing the general outlines of a racing shell, 
and provided with two sighting poles by which its 
course can be observed. The hull, if desired, can be 


filled with cellulose or cork, in order to resist the 
effects of penetration by shot. In actual trial it has 
been found to be a very difficult object to hit. The 
cable is connected to a dynamo at the station, which 
may be on the shore or in a ship. 

The peculiarities of its action as developed by these 
features may be summarised thus: As the torpedo 
progresses the cable is fed from out its body. The re- 
sult of this is that there is no cable to be dragged 
through the water ; the torpedo progresses, but the 
cable remains stationary, so as not to impede its speed. 
As the source of electric power is in the station, there 
is no limit beyond that imposed by the size of the 
cable and electric motor to the power which may be 


transmitted. The active explosive agent is contained 
in the submerged torpedo case, and in advance of the 
bow of the float. It, therefore, is the first portion to 
come in contact with the hull of aship. The instant 
it touches the hull the motion of the craft will be 
arrested, and the electric instruments on shore wil! at 
once testify to such arrest of its course by the increased 
mechanical strain put upon the motor, which would at 
once affect the current. Finally the raking bow con- 
nection, which is seen in the illustrations, enables it to 
give under obstacles. This mancuvre has been sub- 
jected to a severe test, and the action of the torpedo in 
this way has been found to be very perfect. 

_As it was exhibited on Tuesday, it was worked from 
a shore station as shown. The torpedo was lowered 
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in. the water and the current turned on from the switch- 
board. At once the craft started into action, and ata 
rapidly increasing rate of speed ran out into the stream. 
Before it stopped it had completed its course of about 
a mile. Under complete control of the operator on 
shore, it emerged from the station, and describing a 
long and circuitous route in the water, returned nearly 
to its starting point. The mile of distance was com- 
pleted in about three minutes, indicating the attain- 
ment of a very high rate of speed. When in full action 
the hull became nearly buried, while quite a wave was 
thrown from the rapidly advancing bow. In some 
observations it has been noted that the boat went so 
fast as to run away from the wave it generated. All. 
through its course triangulation observations were 
taken at exact intervals, in order to determine its 
speed. These were in charge of the corps of engineers 
attached to Willets Point. 

The torpedo is built in four sections, which can be 
taken apart or assembled in 15 minutes; none of the 
parts weighs more than 500 pounds. The motor at 
full speed can absorb over 30 horse-power available for 
propulsion. A speed of 22 miles an hour has been 
obtained by it. The charge of 250 to 500 lb. of high 
explosive is to be exploded electrically by reversing 
the current. The steering is also done electrically 
through the agency of a polarised relay. 

Its operation from a shore station is limited in extent 
by the length of the connecting cable. In the large 
torpedoes this will be two miles. In operation from a 
war ship, it is proposed to run two or more boats along 
a parallel course with the ship and close to it, receiving 
their motive power from the ship’s electric plant. 
Here, as the ship and torpedoes will all progress alike, 
and as the electric plant on board can supply power for 
an indefinite period, the ship and torpedoes can keep 
company for almost any number of miles. When the 
enemy is approached the course of the ship can be 
arrested or its speed can be slackened, and the torpedo 
sent ahead or to either side at high speed, in order to 
destroy the enemy. For fort use a special form of 
casemate with conning tower and other necessary 
features have been planned by the company. There is 
little question that a number of these torpedoes could 
do much to defend New York harbour, at the end of 
the East River, between Willets Point and Fort 
— and at the Narrows, from entrance by hostile 
vessels, 


THE ELECTRIC RESISTANCE OF GAS IN 
MAGNETIC FIELDS. 


MY primary investigations with the action of magnetic 
fields upon Geissler tubes, the results of which I had 
the honour to place before the Academy, at the sitting 
of the 12th May, 1890, had yet, writes M. A. Witz 
(Comptes Rendus), to be completed ; in fact, when the 
effects produced by varying the intensity of the field, 
and the position of the tube in relation to the field’s 
lines of force had been studied, it still remained to 
determine the influence which a modification of the 
gas pressure within the tube would exercise. 

My experiments were made with the aid of a glass 
cylinder, 2 cms. in diameter, fitted with taps, and as 


well adapted for compression of gas as for rarefication ; 


the discharge took place between two electrodes, the 
cones of which were aluminium. With me 
pressure, 0cm.6, I obtained a violet tinted dis- 
charge; at 230 cm. the result was a spark, warm, 
brilliant, and sustained, in the form of a flash of fire 
between the points ; and between these two pressures 
the appearances were a combination of spark and dis- 
charge. Now the action of the field, as presented to the 
eye, varies under these different conditions ; the dis- 
charge is subject to deviation in obedience to the electro- 
dynamic laws—the spark is not; consequently, when 
the re is slight, the action should be considerable ; 
when with a high pressure it would be nil, - 


We have now to verify the exactness of these in- 
ferences, and the following are the results obtained :— 


Outside the Field. 

Pressure. | Current. | Difference of potential. 
em. milliamperes, | volts. 
0607 5°86 976 

32°446 4°66 ay 2,815 
74610 . 279 4,669 
76029 3°50 5,544 

114310 2°33 8,058 

115°51 | 216 8,731 

230°1 | 1:42 12,028 

In a Field of 7,200 Units. 
Current. | Diff . of pot 
milliamperes. volts. 
3°91 9,787 
2-75 5,857 
2-04 4,719 
2°05 6,919 
1-44 8,097 
1:27 9,487 
0°74 12,539 


With the slight pressure 0 cm. 6, the difference in 
potential was ten times greater ; whereas at 3 kg. pres- 
sure the variation was, so to speak, nil. From this I 
feel justified in concluding that it is only upon the 
electric discharge that the fields have any influence at 
all. 

This, which with the Geissler tube is so considerable, 
must then be a peculiarity of the constitution of this 
tube and of the rarefied condition of the gas which it 
encloses, since it is not to be produced with free gases 
unconfined. 

This should result in a previous indication for the 
analysis of the complex phenomena observable in the 
Geissler tubes. The similarity between the effects pro- 
duced with a magnet and by the approach of a metal 
conductor (nay, by approaching the finger even) leads 
me to afresh explanation of these phenomena. The 
similarity is striking, judged by one example. Thus a 
tube enclosing silicic fluoride gave the following 


results :— 
Outside the Field. 
Current, Difference of potential. 


1:50 milliampéres. 2,434 volts. 
In proximity with a mass of Iron. 


Difference of potential. 


Current. 
1:16 milliampéres. 3,185 volts. 


In a field of 11,570 Units. 
Current. Difference of potential. 
0°99 milliampéres. 5,730 volts. 


It is true the effects varied with the nature of the gas, 
the form of the tube, pressure, &c., but they were almost 
always remarked in connection with tubes of sensitive 
condition. The phenomenon was sufficiently general 
to allow of the action of the magnets being attributed 
to a varying in the electric capacity of the Geissler 
tubes. These tubes must constitute, therefore, genuine 
condensers, and their illumination should be the result 
of an oscillatory discharge of a nature similar to that 
of a Leyden jar, the period, T, of which is the function 
of the jar’s capacity, C, and of the coefficient, L, of the 
conductor's self-induction, the resistance of which is 
assumed to be slight,since T= *T=7 / CL. A vary- 
ing of the capacity, 0, would, consequently have the 
effect of modifying the vibratory condition of the gas, 
and be the occasion of the differences observable in the 
luminous phenomena of intense magnetic fields. 


Lincoln and Electric Lighting.—The Town Council 
has refused to grant consent to any electric company 


wishing to supply the light. 
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ELECTROLYTIC THEORIES.* 
By Prof. G. F. FITZGERALD, F.R.S. 


ELECTROLYSIS has been explained on two different 
theories by Grotthiis and Clausius. As generally 
received they differ. Grotthiis’s theory, as generally 
given, assumes that the molecules in an electrolyte are 
both polarised and moved by the electric forces within 
the liquid. This seems so far untenable that it would 
appear that double the electric force would double 
both the polarisation and the motion of the molecules, 
and so should produce four times the electrolysis. The 
objection, however, assumes that we know the causes 
resisting the motion, and with proper, and not very 
improbable assumptions as to the resistance to motion 
depending on it and on the polarisation, a linear relation 
between current and electromotive force, 7.c., obedience 
to Ohm’s law, seems possible. A modification of 
Grotthiis’s hypothesis in the direction of Clausius’s is, 
however, possible. Suppose that when polarised the 
molecules drew one another apart at a rate proportional 
to the polarisation. This at once makes the relation 
between electric force and the decomposition a linear 
one, and so satisfies Ohm’s law in the case of small 
currents. It also so far agrees with Clausius’s hypothesis 
that it explains electrolysis and double decomposition 
as properties of the same kind. The molecules ina 
liquid will occasionally be arranged by accident in the 
proper polarised condition in a closed circuit for draw- 
ing one another apart; and if the circuit includes 
molecules of different kinds, there will result double 
decomposition. There seem to be very serious diffi- 
culties in supposing that uncombined atoms are for any 
finite time free in the liquid ; and the supposition that 
it is a particular arrangement that is required before 
exchanges take place, and that with this arrangement 
exchanges take place of their own accord, seems to ex- 
plain electrolysis and double decomposition without 
supposing free atoms to exist within the liquid. I have 
not assumed Prof. Armstrong’s suggestion that the 
proper arrangement for double decomposition is a 
double molecule ; but it seems a likely hypothesis, and 
one that should be investigated from the chemical 
rather than the physical side. 

There are some other phenomena that have been 
explained upon the supposition that free atoms are 
gadding about in aliquid. Such are the lowering of 
the boiling and freezing points by solution of salts, and 
their effect on osmotic pressure. If dissociated atoms 
are going about in a liquid as in a gas, it seems impos- 
sible but that they must diffuse at different rates ; and 
that this is not observed seems conclusive against the 
hypothesis, no matter what else the hypothesis may 
explain. Consider solution simply. Why does chloride 
of sodium dissolve in water? There must be some 
strong affinity between the two of a chemical or semi- 


chemical nature to break up the cohesion of the crystal ; - 


and it seems reasonable to assume that this same affinity 
keaps the molecules of NaCl moving about among the 
water molecules, so that they diffuse about. Now, if 
the forces drawing them about be: independent of the 
nature of the molecule, most of the phenomena ex- 
plained by gaseous laws are explained. Pressure of 
a gas depends, at any temperature, on the number of 
molecules, and not on their kind. This is Avogadru’s 
law, by which molecular weights are calculated ; and 
if the forces drawing a molecule about in a liquid are 
independent of the kind of molecule, the very same 


law of pressure would hold, the pressure forward of | 


molecules of different kinds would depend on their 
number only, and in the same way as Avogadro’s law 
would enable molecular weights to be calculated. In 
this connection it is well to state that some bodies may, 
nevertheless, be much better able to produce pressure 


than others, because of their being more easily polarised, — 


i.e. turned into an effective direction. A molecule 


* Communicated by the Secretaries of the Electrolysis Com-: 


mittee of the British Association. 


which could be easily turned into an effective direction 
would be about twice as effective as a molecule which 
went about in a higgledy-piggledy way ; and one would 
consequently expect electrolytes to produce more, 
nearly double, the osmotic pressure that other bodies 
did. As to the changes of boiling and freezing points, 
they seem explicable by exactly the same hyyothesis. 
The reduction of vapour pressure by molecular affinity 
of dissolve salt would depend only on the number of 
molecules of salt if all salts have the same molecular 
affinity for water; and the same would apply to the 
change in freezing point. Hence all these pheno- 
mena are explained without assuming free atoms 
and they are all explained by what can hardly 
avoid being a vera causa, namely, whatever affinities 
they are that cause solution, which latter is an un- 
explained phenomenon on the dissociation hypothesis. 
That it is reasonable to think that the forces keeping 
the molecules of salt moving about in the water are 
independent of the nature of the salt, appears from 
various considerations. In the first place, these forces 
are in all probability due to the residual affinities of 
the non-metallic elements. These same forces are pro- 


bably the cause of crystallisation. These are old sug-. 


gestions. That these residual affinities should be nearly 
the same for different combinations does not seem at 
all unlikely. 

If a rather shaky argument in favour of its likelihood 
on mechanical grounds is desired, the following may 
deserve attention. Suppose a molecule of NaCl, for 
instance, at rest, or nearly so, in a crystal. Subject it 
to this affinity. Its velocity, after it has gone a dis- 
tance, 8s, will be given by some such relation as fs = } 
mv*, Now, for the sake of temperature equilibrium, 
with molecules of somewhat similar structure, } 1 v* 
must be the same in all. It seems likely that, at least 
approximately, the kinetic energy of motion is propor- 
tional to the total energy, and that this is the same for 
each molecular group; if so, the kinetic energy must 
be approximately the same for different groups. Now, 
with very dilute solutions s must be nearly the same for 


different molecules, and if so we get that for tempera- 


ture equilibrium / must be independent of the nature 
of the molecule. How this equalisation of / for dif- 
ferent kinds of molecules comes about may be as 


follows. Molecules in a liquid move about among one 
another, but are well within the sphere of one another's. 
attraction, as is evidenced by superficial tension and by 


the tension to which a liquid can be subject. A very 
small change in the distance apart of the molecules 


means, however, a very great change in the forces. 
between them, as otherwise they would be extensible, 


and compressible like gases. It seems likely, then, 
that when a salt dissolves in a liquid it requires for 
temperature equilibrium that the distances of the mole- 


cules should change by the very small amount required 
in order that / may become the same for all substances. . 
This very minute change in distance would not sensibly — 


affect s. 


Electrical Indicator of Explosive Gases.—An appa- - 
ratus which indicates with safety the accumulation of’ 
explosive gases in the atmosphere of rooms is of great 
importance in many trades, and especially for use in . 


mining operations and in the transport of coal by ships. 


M. Eduard Stern, of Cologne, has brought out such an - 


apparatus. It consists of an external porous clay cylin- 
der which contains a thin metal membrane capable of 
upward movement, Justabove the membrane is a con- 
tact screw. When explosive gases begin to accumula 

they pass through the porous cylinder and gradual 

raise the membrane until it comes into contact with 
the screw. This completes an electric circuit and 
sets in operation a set of electric bells. The contact 


screw is very sensitive and may be adjusted to any, 
degree, according to local. circumstances. The appa- 
ratus is also applicable as a fire alarm and may be fitted - 


in any convénient spot. 
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THE DYNAMO AS A MOTOR. 


THE easy convertibility of a generator into an efficient 
motor was demonstrated lately in a very satisfactory 
manner at the Manningham Silk Mills of Messrs. 
Lister & Co., Limited, Bradford. During the recent 
overhauling of one of the main engines, which worked 
the machines in the batting, shearing and finishing 
departments, it was found that repairs had to be made 
which would take up so much time that unless substi- 
tuted power could be obtained these important depart- 
ments would be stopped, and a number of hands 
would be idle. As no ordinary or ready means were 
available for this object it was suggested by the elec- 
trician to the firm, Mr. Edwin Preece, that the dynamo 
used for the lighting of this department should be tried 
as a motor in place of the engine under repair. Per- 
mission having been granted for this trial, the electri- 
cian, assisted by Messrs. Andrews and Preece, Limited, 
Borough Mills, Bradford, quickly made the necessary 
arrangements, and the dynamo was very shortly at work 
driving the shafting. 

In an article which we published on June 20th, 
describing the installation at the Manningham Mills, it 
was pointed out that one portion of the mills was 
lighted by a “ Preece ” 500 ampére dynamo, driven by 
an independent Robey engine, whilst the other portion 
of the mill] was lighted by a similar dynamo, driven by 
a clutch arrangement from the main engine of the mill 
(which was the one broken down). The two systems 
of lighting were, as explained, connected together by* 
mains governed at each switchboard by a double 
plug switch, with only one pair of plugs, in order to 
avoid confusion ; but under the altered circumstances, 
it was-necessary to connect up the plug switch at each 
board, consequently a second pair of plugs had to be 
obtained ; the arrangement was then complete, after 
the ropes from the flywheel had been disconnected 
from the main driving pulley in the shaft. The Robey 
engine was started, driving the dynamo attached to it 
and generating a current which was transmitted to the 
second dynamo by means of the conducting wires and 
the double connection of the switchboards, the second 
dynamo then—its brushes being reversed—became a 
motor, and being clutched on to the main shafting by 
means of its own counter-shaft, produced sufficient 
power to work the various machines required in the 
department. 

The whole arrangement was completed in about an 
hour after the decision had been arrived at, and the 
machinery was started without the slightest hitch 
whatever, The current passing into the motor varied 
from 250 to 500 ampéres, according to the different 
loads, at a potential of 115 volts ; it was kept running 
for about 36 hours without one single stop or the 
slightest interruption whatever. The remarkable self- 
regulation and regularity of speed under different loads, 
was an agreeable surprise to the principals of the firm, 
who were so well satisfied with the new arrangements 
that in all probability a further development of electri- 
city as a motor may be decided upon. This is, we 
believe, one of the few instances where a dynamo has 
been utilised to take the place of the steam motor which 
usually drove it, and thus enable the operations of the 
factory to be carried on with but the slight delay due 
to the necessary alterations in connection. The whole 
operation reflects credit on those engaged, and demon- 
— the extraordinary value of the dynamo-electric 
machine. 


KING, BROWN AND CO. v. THE ANGLO- 
AMERICAN BRUSH CORPORATION. 


By S, ALFRED VARLEY. 


FORMAL notice of appeal to the House of Lords in the 
above case has, I am informed, been given. The judg- 
ment lately delivered in the Court of Appeal not only 
confirms and strengthens that previously given in the 


Court of Sessions, but is so clear and unambiguous that 
I cannot think it possible that the directors of the 
Brush Corporation will have the support of their share- 
holders, generally, in spending more money over liti- 
gation. 

In November, 1887, the suit of Brush v. Crompton 
was compromised, judgment in favour of the plaintiffs 
being agreed to, and licences accepted, and the position 
of the Brush Corporation in respect to compound wind- 
ing was consequently very much strengthened. At this 
stage I intervened, and, with a view to arousing the 
electrical industry to resist the claims so far success- 
fally asserted, I tried the case, journalistically, through 
the medium of the columns of the ELECTRICAL 
REVIEW, in four consecutive articles which appeared in 
December, 1887. The following passage appears in 
the first article :— : 

“In my opinion, the electric light industry has so 
far allowed the Anglo-American Brush Corporation to 
simply walk over the course, and it seems to me the 
industry has acted most short-sightedly in doing so. 
It requires no prescience to foresee, that after the trade 
has acknowledged the claims asserted by the Brush 
Corporation, by submitting to pay royalties, that the 
next step will be to apply for a prolongation of the 
patent on the ground that this valuable invention, due 
to the genius of Brush, has yielded no returns commen- 
surate with the expenditure incurred in developing it. 
And who shall blame them for making such an applica- 
tion, seeing that in the circumstances I have mentioned, 
it would most probably be successful ? ” 

I also analysed and called attention to the very un- 
satisfactory character of the scientific evidence, and the 
publication of my articles resulted in Messrs. King, 
Brown & Co. resisting the Brush Corporation, and this 
firm, instead of waiting the convenience of the Anglo- 
Brush Corporation, took the initiative by themselves, 
commencing proceedings in the Scotch Courts, and after 
being successful in the preliminary skirmishes, on the 
advice of the Court, they took proceedings for the re- 
duction of the Brush patent. 

The case came on for hearing in the Court of Sessions, 
Edinburgh, in November, 1888, the Court deciding in 
favour of the pursuers, with expenses, and this judg- 
ment has been sustained on appeal. 

In my opinion it is simply lamentable, and indicates 
a sad condition on the part of scientific professors, 
to see a physicist so distinguished as Sir William 
Thomson professing to be puzzled and not able to 
understand a plain simple description, which the 
judges had no difficulty whatever in comprehending, 
and doing so after practical evidence had been given 
before the Court by more than one unscientific 
mechanic and apprentice that they had experienced no 
difficulty in understanding the description given in my 
specification. The Court declared the description of 
compound winding given by Brush to be the same as 
that given in my specification, the only difference being 
that I had described it more simply. Now, Sir William 
Thomson and his brother professors did their best to 
persuade the Conrt that the description given in Brush’s 
specification, in whieh compound winding was de- 
scribed as a “ teazer,” was as plain and understandable, 
as they declared mine to be incomprehensible. 

Now, altbough there is scarcely any likelihood that 
the judgment given in the Scotch Courts will be re- 
versed by the House of Lords, nevertheless, until it is 
disposed of, it will have a baneful influence on the 
industry, and therefore I would suggest that the in- 
dustry should unite and draw up a pamphlet, giving a 
plain statement of the facts; that they should issue 
this pamphlet in their corporate capacity to the 
members of the Chamber of Commerce, to the 
members of the engineering and scientific societies, 
and also request the press to notice the matter contained 
in the pamphlet. 

In this way, at a very small pecuniary cost, moral 

would be brought to bear on the directors of 
the Brush Corporation, and the shareholders would, in 
all probability, oppose further useless waste of money 
on 


itigation. 
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Dictionnaire d’Electricité. et de Magnétisme. Premier 
Fascicule, A—Electrolecteur. Avec 284 figures. Par 
JULIEN LEFEVRE, Professeur a 1’Ecole des Sciences 
de Nantes; avec la Collaboration d’Ingenieurs et 
d’Electriciens. Paris: J. B. Bailliére et Fils, 19, 
Rue Hautefeuille. 


It is intended that this dictionary shall appear 
in four parts, the last to be issued before the end 
of the year. The complete set will form a volume 
of 1,100 pages, containing about 1,000 figures. 
Judging from the part now before us, the whole work, 
when complete, will be a very valuable addition to elec- 


‘trical literature, and will constantly be used for refer- 


ence purposes. The value of the compilation would 
have been considerably increased had it been made 
more universal; thus, for example, under the first 
heading, viz., “‘Abonnement,” we have full informa- 
tion given with reference to the subscriptions to the tele- 
phone exchanges in France, but nothing with reference 
to those in other countries. Of course, to have in- 
cluded the latter would have increased the size of the 
work, and it is probably this consideration which 
has limited its scope. The compilers have wisely 
made their descriptions fairly full, 7e, have not 
sacrificed clearness to brevity ; thus we have accumu- 
lators dealt with in nine closely printed pages, with 
several illustrations. The information given appears 
generally to be fairly accurate ; here and there, how- 
ever, We come across somewhat strange statements, 
as, for instance, when we are informed that to 
measure the insulation resistance of a cable the latter 
is placed in acidulated water; also, that submarine 
cables are wound upon great drwms on the ships. 
Electric lighting is dealt with in 40 pages—Messrs. 
Woodhouse and Rawson’s work coming in for a fair 
share of notice ; considering the almost endless sources 
of information there are on this subject, and the con- 
sequent extreme difficulty of condensing the available 
matter, the selection made is very judicious and the 
scope wide. Altogether, the work creates a very 
favourable impression, although it is distinctly written 
= not intentionally) from a French point of 
view. 


Journal of the Institution of Electrical Engineers, 
No. 88. London: E. & F. N. Spon, 125, Strand. 


This number contains the following :— Paper on 
“The Treatment, Regulation, and Control of Electric 
Supply by the Legislature and the Board of Trade,” by 


Major P. Cardew, with discussions on the same.—Com- - 


munication from Dr. Oliver Lodge in reference todamage 
to cables by lightning ; this latter has reference to the 
suggestion that condensers and cables are never damaged 
by lightning, and professes to be testimony from Dr. 
A. Muirhead and Mr. Gott to the contrary ; the testimony 
does not appear to be very conclusive as regards cables. 
The usual abstracts, &c., complete the number. 


Crystal Palace Engineering Schovl,—Oun Saturday 
last the certificates to successful students of the Crystal 


_ Palace School of Practical Engineering were distri- 


buted by Sir James N. Douglass, F.R.S., Engineer-in- 
Chief to the Corporation of the Trinity House. He 
referred in his address to the increasing attention given 
of late years in this country to technical education as a 
means of enabling young engineers to enter.on equal 
terms the competition with other nations. He thought 
the best thing a young man could learn was that com- 
petition would follow him through life. An English- 
man ought never to be afraid of competition, and if he 
did his work faithfully was sure of success in any part 
of the world. The work of the students was exhibited 
in the shops and offices, and ay usual was very credit- 
able, including some interesting dynamo work in the 
electrical section. 


NOTES. 


Electric Light in Churches,—Arrangements for the 
complete lighting of the Church of St. Jude, South 
Kensington, by electricity, have just been concluded 
between the Vicar and Churchwardens, and the House- 
to-House Electric Light Supply Company, Limited, of 
Richmond Road, West Brompton. The installation is 
to consist of 275 incandescent lamps of 8 candle-power, 
the existing gas fittings being utilised in nearly every 
instance for the distribution of the light. The nave, 
for example, will be lighted by 144 lamps ; 12 lamps to 
each of 12 coronas. The chancel will absorb 66 lamps, 
30 on two standards in front of the altar, and 36 on 
four standards for the choir stalls ; 18 lamps will be 
distributed on brackets round the galleries, and 28 for 
the lighting of theaisles. There will be 5 lamps within 
and about the organ, one of them being a portable 
lamp, to facilitate tuning operations, &c., without the 
danger involved in the use of matches and of exposed 
gas burners. The remaining lamps go for the lighting 
of the vestry, gallery stairs, &c., &c. The whole 
installation will be completed, connections made with 
the company’s mains, and the current supplied within 
about a month. 


Electric Lighting at Portsmouth,—The new Ports- 
mouth Town Hall, which was declared open with 
befitting ceremony by the Prince and Princess of Wales 
on Saturday, has been temporarily illuminated at night 
by the electric light. The Admiralty kindly placed the 
services of Mr, Lane, dockyard electrician, at the dis- 
posal of the corporation, and that official and his staff 
brought to bear on the magnificent buildthg three search 
lights of 25,000 C.P. each. The general effect was 
heightened by some interesting experiments in colour. 


Southampton and the Electric Light.—At a meeting 
of the Town Council it was resolved to refuse the offer 
of the local electric light company, which wanted £750 
for the licence obtained from the Board of Trade. 


Electric Light at Iikley.—lIt is said that there isa 
probability of the town authorities adopting the elec- 
tric light. 


Electric Lighting at Syduey.—Electric light plant 
has been erected in the Hotel Metropole for supplying 
700 incandescent lamps. The installation was designed 
throughout by Drake and Gorham, and the work was 
carried out at Sydney to their instructions and specifi- 
cation by Mr. J. A. Arnot, of the Union Electric Com- 
pany, of Australia. The plant is considered one of 
the finest and most successful hitherto erected in the 
colonies. 


The Tory Island Signal Station.—The London- 
derry Sentinel of the 7th inst., states that the 
opening of the signal station on Tory Island has 
been arranged to take place on the 26th inst., when 
the opening ceremony will be performed by her 
Grace the Duchess of Abercorn, who will send the 
first message to the Queen. The event will be made 
the occasion of an excursion to the island, and the 
steamer Thistle, of the Laird Line, has been secured 
for the trip. On arriving off Tory, the 7'histle will sail 
round the island, enabling the visitors to obtain a good 
view of it, and off the Greenport a floating despatch- 
case, containing the Dachess’s telegram, and those of 
any members of the party who may be desirous of in- 
vesting a shilling for a telegram from the furthest point 
in the Atlantic within the area of the United Kingdom, 
will be dropped overboard, picked up by a boat from 
the island, and taken to the signal station, whence the 
messages will be despatched to their destinations in all 
parts of the kingdom. This will be the first practical 
experiment of Mr. M‘Neill’s scheme for communication 
with passing Atlantic liners which Lloyd’s Committee 
have adopted. 
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Is it Visual Telegraphy ?—In the Hvening Standard 
of the 9th inst. we read the following :—* Telegrams 
from the Azores state that the continued drought is 
causing great damage to the crops, and creating 
financial and commercial difficulties, in consequence of 
which the inhabitants are testing against the fresh 
taxes recently imposed.” e fail to see how a tele- 
gram can come through a cable which does not yet 
exist, although so frequently proposed. - 


are informed that our note last 
week to the effect that Mr. A. R. Bennett had been 
appointed engineer-in-chief to the Mutual Telephone 
Company was, at least, premature. Mr. Bennett has 
resigned his post of general manager in Scotland to the 
National Telephone Company, but, so far, has not 
entered into an engagement elsewhere. 


New Primary Battery.—A company is in process of 
formation to manufacture a new primary battery for 
telephonic purposes. 


The E.P.S, Monopely,—It has for some time past been 
rumoured in electrical circles that the monopoly held 
for this type of storage battery could be broken down 
by the expenditure of £10,000 in the law courts, and it 
is probable that an attempt will, at no distant date, be 
made to effect this object. 


Electrical Engineering in Melbourne.—O wing to the 
repeated request of students, a class has been formed 
at the Working Men’s College, Melbourne, in electrical 
engineering. Over 90 students have enrolled for the 
first term, and Mr. A. J. Arnot, M.I.E E., late engineer 
in charge of the Grosvenor lighting station, has bee 
appointed instructor. 


Cost of Arc Lamp Trimming,—The manager of an 
American firm has introduced the system of paying 
lamp trimmers on a piece-work basis. Previously they 
received $2 a day; now they are able, being paid 2 
cents per lamp, to make as much as $65 a month. Each 
man, on the new basis, looks after, on an average, 100 
lamps a day. 


An Are Cigar Lighter.—An interesting novelty has 
been made by an American firm for cigar lighting. It 
consists of a small arc lamp, the mechanism of which 
is hidden. By pressing a button the arc is started, and 
the mere application of the cigar lights it uniformly. 

he lamp consumes only half an ampére at an E.M.F. 
of 50 volts. The cost, it is claimed, does not exceed 
8d. a month. It can be readily transformed into a 
‘table lamp by the addition of an ornamental shade. 


The Work of Street Cars,—Recently compiled figures 
show that there are in America and Canada nearly 
9,000 miles of street car track. Out of this number 
about 6,000 miles are worked by horses, and 2,000 by 
electricity. This is a wonderful percentage when we 
consider that electric cars have only been working 
about five years. 


_ Gas Engine Wanted,—The clerk of the Cockermouth 
Local Board requires an estimate for furnishing and 
fixing a gas engine for raising water. Particulars on 
application to Messrs. Pickering and Crompton, civil 
engineers, Whitehaven. 


Edinburgh Exhibition Awards,—It has been decided 
by the Executive Council of the exhibition that no 
awards will.be made in the electrical section. 


City and Guilds Institute——On referring to the ad- 
‘vertisement, page 12 of supplement, our readers will 
find the programme for the session 1890-91. The 
entrance examinations will take place on September 
22nd to 24th for the Central Institution, and on Septem- 
ber 30th for the day department of the Technical 
College, Finsbury. Full particulars may be obtained 
at the office of the Institute. ; 


Electricity in Fulham.—The vestry has refused the 
application of Mr. 8. Morse, on behalf of the Chelsea 
Electricity Supply Company, for permission to run 
electrical trams through Fulham. 


Correetion,—In the portion of the Institution paper, 
“The Working Efficiency of Secondary Cells,” pub- 
lished last week, the following corrections should be 
made: Page 167, first col., 5 lines from the bottom, for 
0045 ohm, read 0°0045 ohm; second col., 2nd line, for 
0:11, read 0°011 ohm ; 3 lines from bottom, 0°038, read 
0:0038 ohm ; page 168, 2nd line, first column, 0-09, read 
0-009 ohm. 


German Telegraph Employés and Uniforms.—The 
German Emperor has now, by a recent warrant, given a 
special uniform to the ladies employed by the Admini- 
stration of Posts, Telegraphs, and Telephones. Hence- 
forth these ladies will have to wear a knitted blue jersey 
with orange yellow collar—similar to the officers of 
German dragoons—with metal buttons and ornaments. 
The Berlinese who have seen the innovation, find the 
effect charming ; but the unhappy young women, it 
appears, do not feel any goodwill for Herr von Stephan, 
the Postal Secretary of State, for the new attractions 
which he has procured for them. Probably, as every- 
thing German is just now so popular in England, from 
the Pickelhaube downwards, we shall soon have our 
telegraph employés put into “ uniform.” 


Foreign Trade.—The exports during July of tele- 
graphic wires and apparatus connected therewith, 
amounted to £56,575, as compared with £32,909 in 
July last year, and. £21,571 in July, 1888. For the 
seven months ended 3lst July, the figures were 
£778,287 in 1890, £609,365 in 1889, and £265,784 in 
1888. The value of the imports of copper ore for the 
month was £62,702 this year, £87,530 in 1889, and 
£135,692 in 1888; regulus and precipitate, £347,775 
this year, £312,492 in 1889, and £404,495 in 1888 ; 
while unwrought and part wrought copper amounted 
to £347,775, £312,492, and £404,495 respectively. The 
imports of caoutchouc were £159,209, £131,883, and 
aa and of gutta-percha £43,657, £47,531, and 

7,623. 


Tramway in Lombardy.—Some time ago a project 
for an electric tramway. between Lodi and Chignole 
was brought forward, but owing to the high initial 
expenditure required, the scheme was left in abeyance. 
Mr. Pietro Zoncada has revived the project and pro- 
poses to reduce the amount of capital. necessary so that 
the tramway may be built. A company is shortly to 
be formed to construct the line which will be the 
second in Italy. 


Woodhouse and Rawson United, Limited.— The 
contract department of the above firm held its annual 
excursion on Saturday, August 2nd, when a most en- 
joyable day was spent, Brighton being the scene of 
revelry.. After dinner, everyone was pleased to hear, 
from the chairman, of the rapid strides the department 
had made during the past year and musical honours 
were accorded to the healths of Messrs. Reginald J. 
Jones and B. Thomas, their energetic engineers. 


Deeper and Deeper Still.—A subterranean Eiffel 
Tower for London is the discovery of a Florentine 
journal, according to which, a company has been formed 
in London to construct a huge shaft bored to the depth 
of 1,500 feet, with lifts, platforms, and restaurants at 
various depths, and geological collections showing the 
points of the various strata traversed. It will be 
lighted by electricity, and will have “a scientific as 
well as a merely recreative purpose.” 


Re The International Cable Company, Limited.— 
Mr. Justice Stirling has fixed Thursday, the 21st. inst., 
at 12 o’clock, at his Chambers, Royal Courts, Strand, 
W.C., as the time and place for the appointment of an 
official liquidator of the company. — 
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Dissolution of Partnership.—The partnership be- 
tween Messrs. Jno. Shaw, Thomas Connolly and 
William Speakman (Shaw & Connolly), electrical engi- 
neers at the Newton Electrical Engineering Works, 
Newton Heath, Manchester, has been dissolved by 
mutual consent from the 5th inst. 


Electric Belts.—It is almost a hopeless job to try and 
educate the daily to such a point that they will 
decline to insert the advertisements of the purveyors 
of electric belts and similar appliances, but better 
things are to be expected of a journal which professes 
to be of a quasi-scientific nature. Yet, week by week, 
a contemporary inserts the announcements that Har- 
ness’s belt is “a safeguard against rheumatic and 
nervous affections, liver and kidney diseases, and 
ladies’ ailments,” and possibly, also, corns, the potato 
disease, cholera morbus, scarlet fever, housemaid’s 
knee, and all the ills that flesh ie heir to. We should 
be glad if some explanation of the circumstances were 
given, and to learn whether our contemporary is pre- 
pared to assert a belief in the statements put forward. 


The Edison Phonographic Toy and Automaton Com- 
pany, Limited.—The following has been issued by the 
secretary to applicants for shares :—‘I am instructed 
by the Board to inform you that questions having 
arisen as to the ownership of certain of the patent rights 
proposed to be acquired by this company, the directors 
have decided that at present it is undesirable to make 
any allotment of shares. Kindly, therefore, send in 
the banker’s receipt for the amount paid by: you on 
application, and I will forward you cheque for the 
amount paid by you per return of post.” 


Peculiar Accident in Edinburgh.—On Monday night a 
newsboy accidentally fell from the top of an electric 
lamp-post at the foot of the Waverley Steps, and was 
picked up insensible. He was taken to the Royal In- 
firmary, where it was found that his skull was so severely 
fractured that his recovery is considered rather doubt- 
ful. By some of those who witnessed the accident it is 
supposed that on climbing to the top of the post—a 
height of about 14 feet—the boy came in contact with 
the electric current, and was really flung to the ground 
by the severity of the shock. This, at all events, is 
clear, that his fall broke the wire or cable, and left the 
entire Waverley Station in darkness, so far as the 
electric light was concerned. Men had to be summoned 
to light the station gas-lamps. 


Electric Traction, — A minute of the Tramways 
Committee of the Glasgow Town Council states that a 
letter had been received from the Electric Tramcar 
Syndicate, Limited, bringing under the notice of the 
committee their system of electric traction. Considera- 
tion of the matter has been postponed. 


The Gaulard Monument.—The monument recently 
erected at Lanzo, Italy, to M. Gaulard, by the Societa 
Elettricita Italiano, of Milan, was inaugurated on the 
3rd of the current month. 


Fareham Electric Lighting Poles—The Grand Jury 
at Winchester Assizes returned a true bill against the 
Fareham Electric Light Company, the contractors, and 
three other persons, charging them with committing a 
nuisance in erecting poles. On behalf of the prosecu- 
tion, application was made to Mr. Justice Mathew, 
in accordance with the usual practice in such cases, for 
an order that the case should stand over to the next 
Assizes, to give the defendants an opportunity of plead- 
ing to the indictment. 


Telegraphy in San Salvador.—A Consular report 
states that there is now a total of 89 telegraph offices in 
San Salvador, with about 1,467 miles of wire. The 
telegraph service, in general, is satisfactory. The rate 
for an inland message, or one to any of the four sister 
republics, consisting of five words, and not including 
the address and name of sender, costs 1 real 12} c., or 
about 43d. 


Telephones in San Salvador.—The same authority 
announces that the telephone service of San Salvador 
has a wire mileage to the extent of some eighty leagues, 
and when the lines in construction are completed, it is 
computed that there will then be wire employed ex- 
tending to 110 leagues. Private telephones in use 
number 111, whilst in the Government service 48 are 
employed. 


Cable Testing.—There has just come to hand a letter 
on this subject from Mr. H. Cuthbert Hall, which will 
receive the attention it deserves in our next issue. 


A Real Electrical Locomotive.—Says the Victorian 
Electrical and Telegraphic Journal :—“ The following 
graphic description of a locomotive charged to a high 
tension with electricity has been brought before our 
notice :—‘ When the engine commenced to blow off, 
the engine seemed to be charged with electricity to such 
an extent that it was as much as I could do to hold the 
lever, and if ever I put my hand on the iron bucket 
and touched the lever with the other hand, the sparks 
seemed to come out of the tips of my fingers. It would 
even give a shock th h the clothes when in contact 
with the lever wheel.’ This last statement is, we think, 
slightly overdrawn, and further particulars of the 
thinness and texture of the interposing garments would 
be acceptable. The phenomenon is not novel, but any 
accounts from eye-witnesses would doubtless prove in- 
teresting to our readers, who may try and solve its 
probable cause.” 


Increasing Locomotive Traction.—On June 16th, 
Mr. C. Selden, telegraph superintendent of the Balt. 
and Ohio R.R., read a paper before the Railway Tele- 
graph Superintendents* Convention, Niagara Falls, on 
“Increasing Locomotive Traction by the use of Elec- 
tricity.” In this we read “ efforts wers made some 15 
years ago, by an Englishman named Wederman, to 
overcome the non-adhesion by winding the spokes of 
the driving wheels with wire, thus making a magnet 
of the wheel, with the view of, by magnetism, 
attracting the wheel to the rail, thus increasing 
the friction, and thereby the adhesion to the rail 
of the locomotive. Having but a primary battery, 
the results were so slight as not to be appreciable.” 
Mr. Selden is grievously in error; the so-called 
Englishman was a German named Werdermann ; 
the wire was not wound on the spokes of the 
driving wheel, for the wheel was made hollow and 
divided into two separate halves, the wire being coiled 
inside on the axle ; and instead of a primary battery, Mr. 
Werdermann used a very powerful Gramme machine. 
The result, however, of his experiments showed that a 
pull of half a ton would detach the rail from the wheel, 
so the idea of using magnetism to increase adhesion, to 
any useful extent, was abandoned. 


American Promptness.—Apropos of the great fire, 
involving a loss of $125,000, which took place in the 
Western Union Building, New York, on Friday, July 
18th, Electric Power remarks:—“The astonishing 
recuperative power of American business men was 
fiever better shown than in this fire. In less than a 
week from the time of the fire, everything was again 
in perfect running order, and the immense business 
of the company was handled with accuracy and 
promptness.” 


China and Japan Telegraphs.—The Hong-Kong 
Chamber of Commerce, and other Chambers in China 
and Japan, have presented a petition to the Queen in 
opposition to the ratification of the pending Conven- 
tion between the Chinese Government and the Eastern 
Telegraph Company and the Eastern Extension, Austra- 
lasia and China Telegraph Company, Limited. The 
petition complains that the Convention has for its object 
the monopoly of telegraph business between China and 
the outer world, and that the continuance of present 
extreme rates for the transmission of messages must 
prove detrimental to commercial and other interests 
generally. 
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The Compound Winding Case.—The Anglo-American 
Brush Corporation Has intimated that it will appeal to 
the House of Lords. What good can come out of this 
is better known to the Corporation than to us. 


The Central Station Companion.—A combination 
instrument, called ‘The Central Station Companion,” 
- has just been invented by Mr. H. J. Dowsing and Mr. 
A. A. Day, the leading features of which are its com- 
pact form and simple arrangement, qualities which are 
greatly to be recommended. The “Central Station 
Companion,” as usually made, is of the following di- 
mensions, viz. : 6 inches by 8 inches by 4 inches, and 
contains :—l. An ordinary detector or galvanometer. 
2. A Wheatstone bridge to measure from ‘05 to 50 ohms. 
3. A standard obm. 4.A variable resistance or rheostat. 
5. A set of four small accumulators for giving a light 
when testing. 6. Necessary switches, connections, con- 
tacts, &c. If required, a 10-ohm standard coil can be 
inserted to increase the readings tenfold. An essential 


feature of “The Central Station Companion ” is its sim- 
pint. Any workman can use it, and as there are no 
oose keys, complicated coils, or calculations to make, 
mistakes cannot occur. To use as a detector, the ends 
of the circuit must be connected to the two end termi- 
nals, and the key pressed, when the battery and galva- 
nometer are put into circuit. To use the Wheatstone 


bridge, all that has to be done is to insert the resistance. 


to be measured between two of the terminals and turn 
the knob in front (which inserts more or less resistance), 
while pressing keys until there is no deflection in the 
galvanometer. Then read the actual resistance from 
the scale. As above stated, there are no calculations 
required, and the resistance in ohms is read off direct. 
With a little adaptation the instrument can be used as 
a potentiometer, or for comparison of potentials, by 
Poggendorff’s method. The incandescent lamp is a 
useful addition to the testing set, and makes the instru- 
ment useful as a portable lamp, and the battery can 
readily be charged at any of the stations where low 
tension continuous currents are in use. If, however, 
it is preferred, a special form of Leclanché can be fitted 
which will run asmall lamp for a few minutes, giving 
ample time to make intermittent tests. It is an im- 
portant point in connection with this testing apparatus 
that it can be made to measure higher or lower resist- 
ances as required for special purposes. The scales can 
be given a large range uf reading at avy desired point, 


so that accuracy may be assured. Perhaps the greatest 
argument in favour of the “Companion,” beyond its 
compactness and portability, is its low price. One of 
the ordinary size can be obtained at about half the 
cost of the cheapest form of a Wheatstone bridge. 


NEW COMPANY REGISTERED. 


Atlas Engine Company, Limited.—Capital £12,000, 
in £1 shares. Objects: To acquire as a going concern 
the Atlas Engine Company, at Poole, Dorset, and to 
carry on the business of engineers, electricians, electric 
light contractors, dynamo manufacturers, &c. Signa- 
tories (with 1 share each): E. Sparshott West Field, 
Peter Gotto, both of Poole ; C. Lamb Gotto, 54, Oxford 
Street; J. Foster Penny, 8, Trafalgar Square, 
Brompton ; A. Brunel Armitage, 5, New Broad Street ; 
H. G. Gotto, 54, Oxford Street ; J. Haynes, 92, Tufnell 
Park Road. In lieu of a board of directors, the 
management is vested in the two first subscribers, who 
are appointed managing directors, and will each be 
entitled to a monthly salary of £12 for the first three 
years, subsequently to be increased as the company in 
general meeting may determine. Qualification, 500 
shares. Registered 9th inst. by Walter Deverell and 
Co., 5, New Square, Lincoln’s Inn. 


OFFICIAL RETURNS OF ELECTRICAL 
. COMPANIES. 


Electric Traction Company, Limited,—At an extra- 
ordinary general meeting of this company, held at 35, 
New Broad Street, on the Ist ult., it was resolved to 
wind up voluntarily, Mr. G. A. Redford being appointed 
liquidator, with authority to dispose of the company’s 
ara to the General Electric Power and Traction 

ompany, Limited, as agreed to by a contract of 23rd 
May, 1890, between this company of the first part, 
Moritz Immisch & Co. of the second part, and the 
General Electric Power and Traction Company, Limited, 
of the third part. The resolutions were confirmed on 
the 23rd ult., and were duly filed on the 6th inst. 


Mutual Telephone Company, Limited.—The nominal 
capital of this company has been increased to £250,000 
in £10 shares, beyond the registered capital of £100,000, 
in accordance with the resolution passed in general 
meeting on the 2lst ult. The notification to the 
Registrar of Joint Stock Companies of such increase 
was filed on the 7th inst. 


- Byng Telephone Company, Limited.—At an extra- 
ordinary general meeting of this company, held at St. 
Nicholas Chambers, Newcastle-on-Tyne, on the 2nd 
ult., it was resolved to wind up voluntarily, and that 
Mr. John Philip Spencer, of 48, Collingwood Street, 
Newcastle-on-Tyne, be appointed liquidator. The re- 
solution was confirmed on the 18th ult., and was duly 
filed on the 5th inst. 

The annual return of the company, made up to the 
30th April, was filed on the 5th May. The nominal 
capital is £5,000 in £10 shares ; 207 shares have been 
taken up, and £8 per share has been called and paid 


thereon, the paid-up capital thus being £1,656. 


Electric Meter Company, Limited.—The statutory 
return of this company, made up to the Ist inst., was 
filed on the 2nd inst. The nominal capital is £50,000 
in £10 shares; 2,007 shares are taken up, 2,000 of 
which are considered as fully paid. Upon the remain- 
ing 7 shares the full amount has been called, but 
remains unpaid. Registered office, 25, Cullege Hill. 


Durand Electric Petroleum Gas Engine Manu- 
facturing Company, Limited.—The statutory return of 
this company, made up to the 29th ult., was filed on 
the 2nd inst. The nominal capital is £100,000, in £5 
shares. 1,907 shares are taken up, and of these, 1,900 
are considered as fully paid. Upon seven shares the 
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full amount has been called, but remains unpaid. 
Registered office, 175, Strand. 


Crompton and Company, Limited,— The annual 
return of this company. made up to the 4th inst., was 
filed on the 8th inst. The nominal capital is £140,000, 
divided into 20,000 preference, and 8,000 ordinary 
shares of £5 each, the whole of which are taken up. 
Upon 20,000 shares the fall amount has been called, the 
calls paid amounting to £99,980, and unpaid to £20. 
The remaining 8,000 are considered to be fully paid. 


Elmore’s Wire Manufacturing Company, Limited.— 
The statutory return of this company, made up to the 
28th ult., was filed on the 7th inst. The nominal 
capital is £300,020, divided into 150,000 ordinary and 
10 founders’ shares of £2 each. The shares are 64,333 
ordinary and 10 founders’. Upon the former £1’ per 
share has been called, and upon the latter the full 
amount. The calls paid amount to £55,641 5s., and un- 
ey to £8,671 15s. Registered office, 20, Bucklersbury, 
E.C. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Maxim-Weston Electric Company, Limited. 


Aw extraordinary general meeting of shareholders, of whom 
some fifty were present, was held at Winchester House on 
Thursday last, when the following resolution was moved by the 
Chairman, Mr. J. B. Gooding, seconded by Mr. Couchman :— 
That it has been proved to the satisfaction of the meeting that 
the company cannot by reason of its liabilities continue its 
business, and that it is advisable to wind up the same; and, ac- 
cordingly, that the company be wound up voluntarily. 

The Chairman said, in his opinion, the present board of directors 
was not in any way responsible for the disastrous state of the 
company’s affairs. The company had been started under very un- 
favourable conditions. It started with a nominal capital of some 
forty or fifty thousand pounds, of which only fourteen thousand 
was subscribed. They were acquainted with the manner in which 
it had been spent; the company was now practically without re- 
sources and the directors felt compelled to ask them to pass the 
resolution before them. A meeting had been held to ascertain the 
feeling of the shareholders with regard to subscribing any more 
money to keep the company going. Although some £1,500 pounds 
had been promised by way of debentures, that was not nearly 
sufficient to admit of the concern being carried on, Before sub- 
mitting the resolution he read a few figures connected with the 
working of the business during the pastsix months. The company 
had on January Ist, roughly, £5,000 in hand; it had since re- 
ceived on account of shares £30; fur transfer fees £5; bank 
interest on deposit £13 103. ; a loan of £50; on accounts collected 
and for work done £1,200, making a total of £1,303 4s. 5d., ora 
gross amount of £5,700. The company had paid for directors’: 
ees £148; salaries £467; wages £336; rates and taxes and rent 
£220; gas account £106; travelling expenses £28 4s. 4d.; petty 
cash £125; trade accounts £2,255; liquidation costs and other 
expenses incidental to legal proceedings £970; making a total of 
£4,658. That left a balance of £1,031, of which £1,000 lay in the 
bank to the credit of the liquidators of the old company. The 
company’s present liabilities amounted to £256 ; cash in hand and 
accounts to be collected to £74, and as assets to be received from 
St. Margaret’s Mansions—but whether recoverable remained to be 
reen—£300. So that although the company’s affairs were ina 
very bad state it would go to the wall without taking anybody 
there, i.e., it would discharge its liabilities. The directors 
had received one or two very encouraging letters from share- 
holders, but the result of the last meeting had been so unsatisfac- 
tory that they had thought fit to draw up the resolution which 
was now before the meeting. In reply toa shareholder, he further 
stated that the action against Mr. Watt was still pending; the 
solicitor thought it more than likely to be completed within the 
present year, after the vacations. With regard to the position of 
the company with reference to the liquidators of the old company, 
the ap sy! of the a company had not yet been assigned to 
it by the old liquidators. The present position was this: any 
assets realised by the sale of the company’s property, would, the 
directors had been informed by the solicitor, be required by the 
liquidators of the old company to be deposited at the bank pending 
Mr. Watt’s action. He, the chairman, could not altogether re- 
concile that with the statements and actions of the old liquidators 
in the past. The directors were told in the first instance that 


£1,000 would cover everything, next that £2,000 was required, ° 


and now they were told that a liquidator of the new company 
selling any of the company’s effects would be unable to touch one 
farthing of the Soeenle, So the company was tically at the 
py | of the liquidators of the old company, and he, the speaker, 
could not congratulate the shareholders on occupying. that posi- 
tion. He for one did not feel at all comfortable. © 


A Shareholder: Who is responsible for that state of affairs. 
The Chairman: I should say the solicitors of the present com- 
a G because they did not require the old liquidators to assign. 

e Solicitor: That is not the fact. This company has every- 
thing it is entitled to. What is there that it has not had beyond 
some four or five thousand pounds that can be realised by selling 
the company’s effects ? The chairman altogether fails to recognise 
that the interests of the old liquidators and of the present company 
are identical. Anything they may recover will be for this com- 
pany’s benefit; but very naturally they say “ We are | 
ourselves personally responsible for costs and liabilities, 
therefore the new company must indemnify us in case we lose.” 
Is not that right and oreo ? 

Several Shareholders: Yes. 
The Chairman: I certainly think the solicitors should, in the 
interest of the present shareholders, have seen that the property 


was legally assigned. 

A Shareholder: Surely when the new company was formed, its 
relation to the liquidators of the old company was defined by some 
contract or agreement, and surely the directors of the new com- 
pany would have seen that that contract was so framed as not to 
place them entirely at the mercy of the old liquidators. 

The Chairman: Some months ago I called attention to the fact 
that the liquidators declined to convey the property of the com- 
pany. I now believe that this was through an oversight on their 
part. ButI say in the interests of this company the solicitors 
should have seen that the pro was actually assigned. Your 
liquidators cannot touch one farthing of the assets as matters 
stand. The identity of interest spoken of by the solicitor is only 
apparent. We have ceased to require the services of the old 
liquidators, and, speaking as a shareholder, Iam not satisfied to 
let them have their own way. With one exception, I have no 
confidence in them at all. 

The same Shareholder: When the new company was formed 
there must have been as part of the reconstruction scheme, a 
contract that the liquidators should on some terms or other convey 
the property to the new company. 

e Solicitor: There was a contract to convey subject to the 
liquidators’ claim to be indemnified for any responsibility in- 
curred by them. Why should they have taken upon themselves 
these liabilities for the benefit of the new company without an 
indemnity. I repeat their interests and yours are identical, and 
I am astonished at what has fallen from the chairman. It is not 
true that I have not called the attention of this company to the 
fact that, as yet, there has been no assignment. 

The same Shareholder: If there was no proper contract of a 
kind to prevent the new company from being placed entirely at 
the mercy of the old liquidators, some one ought to be held 
responsible. If you nee this resolution you should be careful 
whom you appoint as liquidator. 

The Chairman: the solicitor says this contract to assign exists 
under certain conditions. We say we have fulfilled those condi- 
tions. Now the solicitor tells us that, fo matter what may be 
sold, the liquidators will not allow one penny to go out until 
Watt’s action is decided. Therefore, pending that decision, we 
have nothing. The solicitor of the company should have insisted 
on the property of the old company being conveyed to us. In 
reply to a shareholder, the chairman said that they would have a 
larger sum to pay for legal expenses than the sum mentioned 
above, before the affair was concluded. He also said the company 
had had to abandon its contracts owing to want of ready money. 
The directors might have obtained credit, but had not seen their 
way to incur fresh liabilities. The company had just sufficient to 
pay its present debts. : 

Mr. Marks: I am surprised to hear the chairman say that the 
old liquidators will not consent to see a sixpence worth of the 
company’s property parted with unless the funds pass through their 
room, The liquidators were called upon by the shareholders to 
prosecute the action against Mr. Watt. It makes no difference to 
the company whether the property has or has not been assigned. 
The liquidators of the old company made an agreement with the 
new company, by which the new company undertook to indemnify 
the liquidators for any costs incu in the action against Watt, 
and the assets of the old company, and also of the new company, 
were made liable for any sums paid by the +e in the 
action. The property has not been assigned simply because there 
was no need; but had they done so, the liquidators would have 
taken care that the new company deposited such a sum as would 
cover any costs incurred in the action. As one of them, I have no 
objection to the assignment. (To the solicitor): You would be 
satisfied to advise the liquidators that they would be perfectly 


~ secure if £1,000 were placed to their credit ? 


The solicitor assented. 

The Chairman: At the last meeting of the board, the solicitor 
said that no matter what the present company or its liquidators 
poy oy sell, the old liquidators would not allow any of the money 
to be spent. : 

The Solicitor: What I said was, that the liquidators would 
naturally require the liquidators of this company to indemnify 
them in the action agaist Watt. 

Mr. Marks: We are prepared at this moment to execute the 
a subject to something further being placed to our 

it. 


Mr. Hodgson, a director: The dynamos we possess are very 
good of their kind, but an electrical company to succeed must 
progress, instead of like their late managers being content to 
consider themselves the best electrical company in the world and 
allowing some of the patents to lapse. The company has stilla 
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very fine plant, and with ‘prudence we might yet undertake 
small installations, only the money we have obtained has been so 
insufficient as to oblige us to go into liquidation. The dynamos 
are worth a thousand or two. 

The Chairman: You will receive not one if this com- 
pany into liquidation. To carry on the works you require a 
capital of £100,000 at least. By confining your operations to: 
lighting and private installations there is, I think, still a legiti- 

mate business to be done with a small capital. 

’ A Shareholder :' Whatever liabilities this company may incur 
we have sufficient assets to liquidate them ? 
' The Chairman : Most certainly. 

Mr. Marks: Your liabilities amount to about £300, 

The Chairman: Yes. 

Mr. Marks: And you estimate the value of the plant at your 
works at about £7,000 as a going concern ? 

The Chairman: Yes. | 2 

Mr. Marks: Don’t you think sense of the meeting ought to 
be taken as to reconstruction? No doubt there is a gigantic field 
of work open to competition for a considerable time. 

A Shareholder: We have let everything go to the wall. 

The Chairman: I am willing to admit that as much has not 
been done as ought to have been. But we have been employing 
travellers ; and we have erected a private installation in Ireland 
which is giving satisfaction and is a splendid advertisement. But 
we have no capital to go on with. 2 

A Shareholder: I do not see that it has been satisfactorily 
proved that we cannot continue our business. You say you have 
no liabilities beyond £300 except Watt’s action, and you say you 
have £7,000 worth of plant. 

The Chairman : I cannot conceal the fact that each one of the 
directors has already lent money to enable the company to pay its 
weekly wages. It is true we have been repaid but in a very hap- 
h manner. No doubt in the coming winter an enormous 
amount of lighting will be done. 

A Shareholder : Is it not true that some important contracts have 
been lost by us simply because it was expected the company 
would come to grief? ‘The Aquarium for instance ? 

The Chai : The Aquarium is still open. The step which 
is embodied in the resolution now before you has not been taken 
hurriedly or rashly. We called a private meeting of shareholders 
but they never came. 

A Shareholder: I have heard a rumour that if the meeting 
does not come to any resolution to-day, a petition for winding up 
the company will be presented to the Court to-morrow. 

Mr. Hodgson : If we had £3,000 we could do a lot of work and 
I would nally see that the money was not . 

The Chairman : I have always said that the works were a clog 
upon our action, having no capital. 

Mr. Marks: I beg to move an amendment that this meeting 
adjourn for a fortnight, and that in the meantime the board invite 
a certain number of the largest shareholders to confer as toa 
basis for a reconstruction scheme. I know as a fact the company 
has lost a good many lighting contracts os its not being in 
a position to take them in hand, the Royal Military Exhibition at. 
Chelsea, the Waterloo Panorama, for instance. But you have 
laid foundations for securing many such contracts in the future, 
and I cannot help thinking that if the shareholders are invited to 
find funds for a solid reconstruction scheme, you would yet have a 
future before you. 

The Chairman : Gentlemen who support the amendment should 
hand over their cheques for a sufficient sum to meet our present 
liabilities, viz., 2300, or we shall be served with writs, and petitions 
will be filed. ; 

A Shareholder : I cannot see how you are going to induce share- 
holders to find fresh money. £14,000 has y been frittered 
away at the rate of £1,000 a month and no trading has been done 
for it. I am © ee. voce to support a scheme for reconstruction if 
Mr. Marks will consent to become liquidator, associating himself 
with Messrs. Hodgson and Couchman. 

The resolution to voluntarily wind up the company was then 
put and carried. 


An attempt was made, and failed, to bring in an outsider, Mr. . 


Newson Smith, as liquidator, and Messrs. Marks arom am 
were ultimately appointed. The proceedings then i 


The City and South London Railway Company. 


Tue directors’ report was laid before the shareholders in meeting 
at Winchester House, on the 12th inst. at noon, Mr. J. Grey-Mott 


presiding. 
The i said they would recollect that at the time of 
their last meeting the Stockwell Tunnel was: incomplete, but was 


being steadily driven through a strata of wet gravel. That had 
now a completed without any mishap, and since the whole of 
the tunnels were now finished, the shareholders might accord their 
best thanks to the engineers and contractors for the exceptionally 
successful way in which they had carried out a work of exceptional 
difficulty. He believed there was hardly a anywhere of so 
long a tunnel being driven with so little loss of life or accident. 
The completion of the tunnel had been followed by the completion 
of the permanent way through it; the electrical main ie had 
also been completed in both tunnels, as also the service of the 


conductor, by which was conveyed to the locomotives. 


The lifts had taken a much time to construct than 


had 
been anticipated by Sir William Armstrong’s firm, and this had . 


necessarily caused some Setar to the final completion of many of 
the works connected with the stations and approaches. ey 
were now, however, making very satisfactory oe pee The 
underground stations were practically all completed, and those 
above ground were very nearly so. ments for lighting 
them trically with light taken from the ordinary conductors 
used for lighting the town had been temporarily abandoned, it 
having been found that taking the light in that way would in- 
volve certain fluctuations, and also it would consume a consider- 
able amount of power which the directors were unwilling for the 
moment to take from the general propelling power. They had, 
therefore, thought best to make provisional arrangements for 
lighting the stations with gas. ese and also the signalling 
arrangements were nearly complete. At the depdt there were 
three hydraulic engines for compressing the water by which the 
lifts would be worked ; they had been tested, as also had been the 
pipes and accumulators, and were in good working order. There 
were three very powerful vertical engines for driving the electrical 
current dynamos ; one of them had already been worked with one 
dynamo with very satisfactory results, and the second vertical 
ine and dynamo would, he believed, be worked for the first 
time that day. The third, which was held in reserve, was also 
completed, or nearly so, and he believed that in the course of the 
next two or three weeks the whole of the electrical plant would 
be in working order. The engine and carriage sheds had been 
roofed in, and were in other respects ready for use. So that the 
shareholders would see that the great bulk of the work had been 
completed. A greatdeal of the rolling stock was ready ; some engines 
were on the spot, and, he was happy to say, the engines and carriages 
had been run the whole length of the line wich electrical power at 
a a speed than was actually required for theservice of the line. 
ey had therefore no cause to doubt that in a very short time 
the railway would be open, and, as regards the working, they had 
every reason, judging Py, the experimental trials which had taken 
lace, to anticipate that there would be no difficulty on that score. 
e directors were now making arrangements for a working staff, 
and, of course, being perfectly new, it would ben that the 
staff should be given an ~ yy to become acquainted with 
their duties, and therefore the line would be worked for a short 
time before being thrown open to the public, and, in fact, the 
= were already practising their duties. Thus the 
isk of failure afterwards would be avoided. He would be very 
sorry to commit himself to a date after the delay which had 
already taken , and he would therefore only express the hope 
that by the of next month the line would be in a condition to 
be opened. The Bill for extending it to Clapham had received 
the royal assert and the name of the company had been changed 
to that of the City and South London Railway Company. The 
directors proposed at a special meeting, following the practice of all 
railway companies, to create the capital authorised by the Act, but 
they had no intention to make the extension until the line should 
be in proper working order. Referring to the Central London Rail- 
way Bill, he said that it had somewhat departed from the principles 
upon which they of the City and South of London had been work- 
ing. Its pro for a junction between the two lines would have 
been practically unworkable, and had been ultimately withdrawn. 
The Bill had now, after long enquiry, been thrown out, and 
he, the Chairman, was inclined to think the decision of the Lords 
a wise one, because the Bill had not been conceived upon the lines 
of the City and South London Company, nor, in his opinion, upon 
lines which would have made it a profitable undertaking. Possibly 
it would be reintroduced in an improved form, and, in that case 
the City and South London Company would be happy to co-operate 
in any workable scheme. In the meantime, many points would 
have to be considered in regard to any proposed extension by which 
the company might obtain a more complete control of the city 
traffic than it ly . That might be done at com- 
paratively small cost. Up to the present the company had only 


t some £660,000, which was very close to the original estimate. 
ae that policy the future earnings and dividends of their com- 
y, and of other city underground railways, must depend, 
use when they exceeded beyond a certain sum, it became 
ically impossible for a line of railway to earn a really good 
vidend whatever might be the traffic; it oor. all essential 
thin a defined 


afterwards, the 


mously. 
At an extraordinary meeting held immediately 
Chairman moved to convert the share capital into stock to facili- 


tate its transfer. He added that it was not p to carry it 
into effect immediately, or before the share capital had been more 
completely issued. As a rule all railway companies found it more 
convenient to have the capital in the form of consolidated stock. 
The resolution was seconded by Mr. Hanbury and to, and 
the proceedings terminated with a vote of thanks to the chair. 


The Chili Telephone Company, Limited. 
(printed in our issue of August Ist), and the 
-year ended March 31st, were presented at 
the annual general meeting of the shareholders at Winchester 
Raynsford Jackson presiding. 
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‘and known limit. They saw what a very poor return the 
Metropolitan and Metropolitan District Railways gave for their 
enormous traffic. It was a warning which ought never to be T 
forgotten in any extensions they might make. He begged to 
move the adoption of the report. ch 
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The Chairman said the shareholders, who had doubtless read in 
the prospectus that the directors anticipated a dividend from the 
very commencement of 6 per cent., would be inclined to ask how 
it happened that the + only mentioned one of 5 per cent. In 
the first place, when the prospectus was issued, the rate of ex- 
change was 26d. per dollar, whereas it was now fallen to 24d., and 
the average rate of exchange during the eleven months over which 
the accounts extended had been 253d. Had it continued all 
through at 26d., the company’s earnings would have been between 
£900 and £1,000 more, and the dividend anticipated would have 
been realised. The directors had had still another difficulty to 
contend with, one which had deprived the company’s general 
manager in Chili of the control of the company’s affairs up to the 
middle of the last month of its financial year. It happened in this 
way: There was an unregistered body of shareholders in the West 
Coast Telephone Company residing in Chili, who, through not 
having had their shares registered, had been left in ignorance of the 
affairs of the West Coast Company until they suddenly learned 
that their property had been sold. They imagined that the sale 
pricé was over and above the amount of the West Coast Company’s 
liabilities, and, therefore, that they were entitled to be paid a very 
large sum of money. They were entirely mistaken, because the 
West Coast Company’s system had been purchased on the under- 
standing that that company met its liabilities, and therefore all 
that these shareholders were interested in was the surplus left 
to the company after meeting its liabilities, which proved to be a 
very small sum indeed as compared to their anticipations. They 
thought to protect their interests by preventing, pending satis- 
faction of their claims, the legal registration of the transfer of the 
West Coast Company’s system to the Chili Company, by means of 
an injunction obtained in the local court. The consequence was 
that the management of the Chili Telephone Company remained 
in the hands of the vending company until the middle of April, 
when arrangements were made for the appointment by the West 
Coast Company of the Chili Company’s manager as their 
also. Thus the company’s manager had now a recognised position 
which enabled him to look after the company’s affairs, introduce 
economy, improve the service, and otherwise develop and promote 
the company’s interests. In spite of these difficulties the com- 
pany’s progress had been satisfactory. An increase had taken 


place during the year of 33 per cent. in the number of sub- 


scribers, and in the gross revenue of the company; and he 
thought a still larger increase might be anticipated for the 
present year, not —— because the difficulties above-men- 
tioned no longer existed, but also because the company had 
purchased for £36,000 the National Telephone ae of Chili, 
the only rival it had in the country. That company had possessed 
important local influence. It was formerly controlled by natives 
who enjoyed considerable power and influence in Santiago and 
Val iso, and who had shown themselves very hostile to the 
Chili Telephone Company, and had co-operated with the dissentient 
shareholders of the West Coast Company in doing the company 
considerable . Having bought off the opposition of the 
National Telephone Company of Chili, the company also 
weakened the position of the dissentient shareholders ; and he 
thought he might now hold out an assured prospect of its antici- 
pations being realised, and of the shareholders possessing a 
property of real intrinsic and sound value. He moved the adop- 
tion of the report and accounts. 

:— T. Greenwood seconded, and the motion was carried unani- 
mously. 

The Chairman also moved to declare a dividend of 2s. 6d. per 
share, as recommended, payable at the company’s bankers on and 
after the 9th inst., free of income tax. 


The Hon. F. E. Allsopp seconded, and the motion was carried © 


unanimously. 

The Chairman, in moving the re-election of Mr. T. Greenwood as 
director, spoke in warm terms of the services of that gentlemen in 
connection with the negotiations referred to above. The motion 
was seconded by Mr. Venables, and agreed to. 

The Hon. F. E. Allsopp was also re-elected a director, Mr. T. A. 
Welton was re-appointed auditor, and with a vote of thanks to the 
chair the ings terminated. 


4 


Liverpool Overhead Railway Company, 


Tue fourth or ypctene | meeting of the shareholders of this com- 
pany was held recen , in Liverpool. Sir Wm. B. Forwood, the 
chairman, presided. The report of the directors stated that the 
progress in the construction of the railway during the past half- 
year had not been as great as they had looked for. Difficulties of 
a technical character had arisen, but these had been surmounted, 
and already several complete spans were in position, end the 
directors had every reason to believe that henceforward the erec- 
tion will proceed with rapidity. The expenses of administration 
had been defrayed out of interest on capital paid up, and the 
balance of revenue account had increased to £1,129 0s. 5d. The 
— balance-sheet, made up to June 30th last, showed on the 

ebit side the following items:—Balance at credit of capital 
account, £105,223 1s. 7d.; balance at credit of revenue account, 
£1,129 0s, 5d. ; amount retained as security for completion of con- 
tract No. 1, £1,295 7s. 9d; owing to sundry creditors, £547-19s. 1d. ; 
total, £108,195 8s. 10d. The amounts on the credit side were 
£5,427 17s. 5d., deposit £102,767 11s. 5d. ; total, £108,195 8s. 10d. 

The Chairman explained the position of the undertaking. The 
works were not actually commenced till October last, and the - sam 
gress made had not been so rapid as the contractors had led them 


toexpect. This did not arise out of any difficulty in the construc- 
tion of the overhead ve itself, that being a very simple matter 
indeed ; but it arose from the automatic machinery which the con- 
tractors employed with the view to economy not being in the 
— working order which he had believed. He was glad to say, 

owever, that all the difficulties connected therewith had since 
been overcome, and the machinery for turning out and drilling 
the plates was now working perfectly, and the work was being 
proceeded with as quickly as might be expected. They were now 
turning out nearly two spans per day, and, if they continued at 
this rate, the line would be complete in 12 or 13 months. Diffi- 
culties were, however, always incidental to works where machinery 
was employed, and therefore they must not be too ine that 
the work would be finished in the time named. It would be seen 
from the photographs exhibited in the meeting room that the rail- 
way, when completed, would not be an unsightly object. Indeed, 
comparing it with what he had seen of American overhead rail-- 
ways, this would be the best looking overhead railway he had seen. 
As to the equipment of the line, they had not yet taken any steps, 
but, as previously indicated to the shareholders, electricity had 
been adopted as the propelling power. The mes in this as a 
motor was such that they had been advised by their engineer to 
postpone deciding upon the precise system until the last moment. 
Referring to the £108,195 to their credit in the general balance- 
sheet, he was glad to say that it was gaining interest, and they 
would also be glad to see that after paying the expenses of 
administration for the past half-year, the balance to their credit 
on revenue account had increased to £1,129 0s. 5d. The Mersey 
Docks and Harbour Board had agreed to spend a further large sum 
at the north end in addition to what they had expended at the 
south. This would ee increase the amount of traffic 
upon the railway. From everything he could see they would have 
a large traffic, and he looked forward to the future with very great 
one. He moved the adoption of the report and balance- 
sheet. 

Mr. Richard Hobson seconded the motion, which was carried 

unanimously. 

A vote of thanks to the chairman terminated the proceedings. 


Birmingham Compeny—At the annual 
meeting of the Birmingham mway Company, on Wednesday, 
the chairman (Mr. Smith) expressed the hope that they had seen an 
end of the fuel boom. They were paying 17s. per ton this year 
for what they paid 10s. 5d. for in 1887. Nevertheless, the year’s 
operations had been very prosperous. The opening of the electric 
line in the Bristol Road had been demonstrated to be a scientific 
and mechanical success. What now remained was to see whether 
it could be worked with economy. Steam traction cost 3d. per 
mile ; he believed the cost of electric traction would not be far 
from that sum. 


Sheffield Exchange and Electric Light 
Company, Limited.—It has been resolved to wind up the com- 
ny voluntarily in view of a reconstruction. Messrs. T. G. 
Shuttleworth, accountant, and W. Johnson, the secretary of the 
company, both of Sheffield, are the liquidators, with power to con- 
sent to the registration of a new company, to be named “The 
Sheffield Telephone Exchange and Electric Light Company, 
Limited,” and to make an agreement with such new company. 


The European Electric Welding Company.—A 
further payment of £20,000 has been made in Boston by the 
English purchasers of the company, making £70,000 paid in cash. 
Payment of the balance, £40,000 and 33} per cent. of the stock to 
be issued by the London company, is guaranteed by the City of 
London Contract Company, the cash to be paid about Novem- 
ber Ist. 


The Schanschieff Electric Battery Syndicate, Limited. 
—Creditors are further notified to send names and addresses and 

rticulars of debts and claims to Richard Rabbidge, the liqui- 

tor, 32, Poultry, London, E.C., on or before the 19th instant, or 
to be excluded from any distribution prior to such claims. 


Elmore’s Wire Manufacturing Company, Limited.— 
Application has been made to the Stock Exchange Committee to 
appoint a settling day, and grant a quotation in respect of ordi- 
nary shares. 

The Electric Construction Corporation, Limited.— 


Application has been made to the Stock Exchange Committee to 
olen the company’s shares to be quoted on the official list. 


TRAFFIC RECEIPTS 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts for 
the week ending August 8th, were £4,863, 
The Western and Brazilian Telegraph Company, Limited. The receipts for the week 


ending August 8th, after deducting the fifth of the gross receipts payable te 
the London Platino-Brazilian Telegraph Company, Limited, were £%761, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Stock or 
Share. 


Do. 
42,853 |*Westmstr. Elec. hee Coupe Ord., Nos. 101 t042,953 (£2 only paid) 


African Direct Telegraph, Ltd., 4 p. 
h, Limited 


5 p.c. 

De, 5 P. c. 2nd Series, repayable June, 1996 
Brush paetote Engineering Ordinary, Nos. 1 to 63,416... 

do. Preference, Nos. 1 to 63,416 

Cable, Capital Stock 


eee 


eee 


Consolidated Telephone Construction and Maintenance, ‘Ltd... 

Crompton & Co., Limited, 7 p. c. Pref. aparee, Nos. 1 to 20,000 

Cuba Telegraph, Limited... os 

Direct 8 Li an on 
do. 10 p. c. Preference... 


Direct United States Cable, Limited, 1877 

Eastern Telegraph, Limited, Nos. 1 to 400,000 ... 
Do. 6 p. c. Preference 

5 p. c. Dehs. (1879 issue), y. Aug., 1899 

Do. 4p. c. Mortgage Debenture Stock 

Eastern Extension, ustralasia and China Telegraph, Limited 

Do. 6 p. c. Debentures, repay. February, 1891 __... 

Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 

Do. 5p. c. Debentures, 1890, redeem. ann. drawings... 
Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 
*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 
Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 
Fowler-Waring Cables, Nos. 301 to 20, 000 (£8 0 onl wing paid) 
Globe — and Trust, Limited ost 

do. 6 p. c. Preference 
Great Tel. Company of Copenhagen... 
do. 5 p. ce. Debs. (issue of 1881) 
do. (issue of 1883)... 
Sica and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000. ... 
‘omulative Preference, Nos. 2,667 to —_ 


Do. 7 
India-Rubber, dutta Percha and 1006 Limited . 


Do. 


Indo-European Linea 
London Platino- Brazilian Limited 

Do. do. 6 p.c. Debentures 
*Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 
National ae Limited, Nos. 1 to 436,700 ... 

§ p. c. Cum. Ist Preference .. 
De. p. c. Cum. 2nd Preference ‘(88 only paid) 
Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 
Reuter’s, Limited 
‘pax of England Telephone, Ltd. “Ordinary, Nos. 1 to 2 000, 


501 to 3,500, 93,251 to 300,000 
Do. 6p.¢. Cum. Pref., Now. 1 to 20,000 (£34 only paid) 
Submarine Cables Trust... 
Swan United Electric Light, Limited : (23 only paid) 
Teleg Const1 and Maintenance, Limited 
do. 5p.c. Bonds, red. 1894 
United River Plate Faugheen, Limited ... 
Do. do. 5 p. c. Debenture Stock... S99 
Do. do. Debs., Nos. 1 to 1,000 
West African Telegraph, Limited, 7 501 to 23,109 .. 
Do. do. do. 5 p.¢. "Debentures... 
West Coast of. America Telegraph, Limited ah ods 
Do. do. . do. 8 p. c. Debs, repay. 1902... 
Western and Brazilian Telegraph, Limited oe 


Do. do. do. 5p.c. Cum. Preferred .. 
Do. do. do. .5 p.c. Deferred .. 
do. Gp.c, Debentures “A” “1910... 


do. 
6 p. c. Mort. Debs., series “ B”’ of 780, red. Feb., 1910 
and Panama Telegraph, Limited... 
= do. 6 p. c. 1st Preference 
6 p.c. 2nd Preference... 
. ¢. lst Mort (Building) Bonds 


De. do, 
Western Union of s. 
‘terling Bonds 


do. 


Closing 
Quotation. 
(August 7.) 


Closing 
15) 15). 


97 —100 
494— 50}xd 
85 — 86 xd 
13}— 14 


103 —107 
1j— 2 
1 2 
108 —105 | 
12%— 13} 
17 — 18 
9 — 10 
10j— 103xd 
1383— 14}xd 
15 — 15}xd 
106 —109 xd 
106 —109 
14 — 144 
100 —102 xd 
103 —106 
103 —106 
100 —103 
43— 5} 
4}xd 
2— 2} 
93 
144— 153 
15§— 16} 
100 —103 
106 —109 
12 — 13 
12} 
18}— 19} 
102 —104 
37 — 39 
6— 7 
107 —110 
4— 4} 
6 
12}— 123 
10 — 10} 
8} 
2i— 3 xd 
113 —117 
5 — 65} 
42 — 44 
100 —102 
4— 4)}xd 
90 — 94 
9— 
100 —103 
5— 6 xd 
lu6 —110 
10 — 10} 
6j— 7 
Ju3 xd 
lul xu 
2j— 3 
113 
124— 134 
120 —125 
99 —101 


103 —107 
2 
103 —105 
— } 
12i— 13ixd 
17ixd 
4 
9— 10 
103— 103 
134— 14} 
15 — 15} 
106 —109 
106 —109 
14 — 14} 
100 —102 
103 —106 
103 —106 
100 —103 
5} 
2— 2h 
8i— 9k 
15} 
154— 16 
100 —103 
106 —109 
12 — 13 
114— 12} 
18}— 194 
102 —104 
37 — 39 
107 —110 
4i— 65h 
12}— 123 
10 — 10} 
8} 
#— 43 
3 
113 —117 
42 — 44 
100 —102 
4} 
90 — 94 
9 — 10 
100 —103 
4— 65 
106 
11} 
7 
4— 4) 
103 —106 
lul —lut 

li}— 113 
13 — 14 

120 —125 
29 —101 


Highest. | Lowest. 
49% 49% 
86 85 
1013 eee 

13 
. 
4 
173 17% 
3% 38 
10} 103 
14} 13% 
108} 
14, 
100} 
103 
8% 
153 14; 
15} 153 
38} 38} 
4} 4} 
4g 
103 
5s 
43} 
43 3} 
101} 
10} 
4} 43, 
23 = 


* Subject to Founders Shares. 


Banx Rare or Discouwr.—s per cent. (31st July, 1890). 


PROCURABLE QUOTATIONS OF SECURITIES NOT QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 74—73.—Electric Construction Corporation (£10 paid), 73—8} 
Elmore Cepper Depositing Priorities, 5}—6}.—Elmore Wire, } dis—par.—House-to-House Company (£5 paid), 5 —5}.—Inter- 
national Okonite, Ordinary of £10 (£4 paid), 3}—4}.—London Electric Supply Corporation, Ordinary (£5 paid), 13—2.— 
Manchester Edison and Swan Company, £9 (£1 paid), 11/- —13/-. 


Present Business done 
250,000 100 97 —100 
1,549,160 Stock 493— 50} 
2,725,420 Stock 85 — 86 
2,725,420 Stock 133— 143 
130,000 | Brazilian Submarine Telegraph, Limited ... ae at as 10 114— 12 113— 12} 
99,000 100 100 —102 xd} 100 —102 
75,000 100 
63,416 8 
63,416 2 
$7,216,000 $100 
224,850 14/- 
20,000 Stock 
16,000 10 
6,000 10 
12,931 5. 
6,000 5 
60,710 20 
400,000 10 
70,000 10 
200,000 100 
1,200,000 Stock 
250,000 10 
820,000 100 
446,100 100 
12,500 100 
367,900 100 
| 19,900 5 
46,700 2 
19,700 5 
180,227 10 
180,042 10 
150,000 10 
40,900 100 
250,000 100 
9,334 -10 
5,334 10 
41,600 10 
| 200,000 100 
17,000 | 25 
38,348 | 10 
109,000 | 100 
49,900 | 10 
436,700 5 
15,000 10 
15,000 10 
220,000 | 1 
9,000 | 8 
209,750 } 
20,000 5 
8,381 Cert. 
78,949 5 
| 37,350 12 
= 150,000 | 100 
55,000 5 
116,000 Stock 
100,000 | 100 
4 15,609 | 40 
890,000 | 100 
* 30,000 10 
150,000 100 
64,572 15 
26,986 74 
26,986 
200,000 10u 
250,000 luv 
88,321 10 
34,563 10 
| 4,669 10 
1,336,000 $1,000 
1 100 
| 
| 
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THE RIES ELECTRIC TRACTION-INCREAS- 
ING SYSTEM. 


_ WE have recently devoted considerable space to the 
discussion of the increased adhesive effect produced 
between driving wheels and rails and other metallic 
surfaces when traversed by an electric current under 
given conditions. Among the contributions upon this 
interesting subject, we (New York Electrical Engi- 
neer) have had the pleasure of describing in detail 
the important results obtained by Mr. Elias E. Ries, 
during a series of original investigations and ex- 
periments extending over a considerable period, in 
the direction of applying this method of increasing 
tractive adhesion to steam and electric railway loco- 
motives. 
_ It will be remembered that in this system of electri- 
cally increasing traction as developed and practiced by 
Mr. Ries, a low tension quantity current is made to 
flow through a local circuit of almost negligible resist- 
ance, of which circuit the driving wheels and that 
rtion of the track rails immediately below and 
tween them form the principal part. This current 
produces a slight local heating or incipient welding 


we umierstand are now in progress on the Baltimore 
and Ohio Railroad. 

Referring to our illustration, it will be seen that the 
traction-increasing current is generated by a small 
alternating current dynamo driven by a rotary engine 
supplied with steam from the locomotive boiler. The 
engine and dynamo are mounted upon a common base 
secured to the boiler in the position formerly occu- 
pied by the sand box. One or both pairs of driving 
wheels are electrically insulated from the body of the 
locomotive and from each other by the use of special 
insulation surrounding the driving box and side rod 
brasses. The insulation so far employed has proven 
itself fully capable of withstanding the exceptionally 
severe strain to which it is subjected, and tests made 
after several months of continuous service have led 
to its permanent adoption for this class of work. 

Electrical connection with the two pairs of drivers is 
maintained by means of peculiarly constructed brushes 
bearing upon brass sleeves secured to the central 
portion of each driving axle. These brushes are con- 
nected, by means of heavy stranded copper conductors, 
with the source of low tension current, which in the 
case illustrated is a transformer (not shown) placed in 
proximity tothe main driving axle. A typeof machine 
is now about to be used, however, which generates 


effect at the points of contact between the wheels and 
rails, which is practically instantaneous in its action, 
and brings about a decided increase in the coefficient 
of friction between the opposing metallic surfaces. 
Practical interest in the subject has recently been 
awakened among railway men by the exhibition of 
working models of this invention at the annual meet- 
ings of the Association of Railway Telegraph Super- 
intendents, and of the American Railway Master 
Mechanics Association, held at Niagara Falls, N.Y., and 
at Old Point Comfort, Va., resectively, on June 18th 
and 19th, 1890, at which the new method of increasing 
tractive adhesion met with considerable favour, the 
models exhibited showing an increase in traction due 
to the current of over 200 per cent. Preliminary tests 


‘of the invention, as applied to steam locomotives in 


regular service, have been very successful, and this, 
together with the favourable reports of exnerienced 
railroad officials who have investigated the system, has 
recently led to the organisation, in Baltimore, Md., of 
the Ries Electric Traction and Brake Company, with a 
capital stock of $2,000,000, for the purpose of further 
developing and introducing the same. 

. We are enabled this week to present to our readers, 
through the kindness of this company, a perspective 
view showing the general appearance of a steam pas- 
senger locomotive equipped with their electric traction- 
increasing apparatus, and we ‘hope soon to be able to 
make public the results of the new series of test that 


directly the low tension quantity currents required. 
As the resistance of the traction-increasing cireuit is 
practically constant under given track conditions, the 
flow of current is usually regulated by varying the 
électromotive force, which, on account of the low 
resistance of the circuit and multiple connection of the 
driving wheels, can be kept very low. The current 
density at the points of contact between the driving 
wheels and rails can be varied at will, according to the 
percentage of increased adhesion desired, the usual 
range being from 500 to 2,500 ampéres. 

It is proposed to use part of the current generated 
by the dynamo, either directly or indirectly, according 
to the type of machine employed, for the operation of 
electric locomotive and train brakes, electric headlight 
and train lighting, &c., in addition to its use for 
increasing traction. The dynamo is generally kept 
running at a slow rate of speed when not otherwise 
employed, and is so constructed as to respond promptly 
and automatically to any demand that may be made 
upon it within the limits of its capacity. 

Experiments already made. upon a large scale have 
shown that by this method it is possible to increase the 
tractive adhesion of locomotives fully 25 per cent., thus 
enabling them, with a saving of fuel, to haul a largely 
increased load, to mount heavier grades, and to descend 
the same under perfect control and without the skid- 
ding of wheels. Besides this, it will enable railroads 
to haul, with their present engines, much longer trains 
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than they can now do, thus not only increasing the 
carrying capacity of the road, but saving largely the 
wear and tear upon tracks and bridges that the use of 
heavier engines for this purpose would entail. It will 
likewise enable both passenger and freight locomotives 
to make better speed and to maintain schedule time 
notwithstanding ordinary unfavourable conditions of 
the track due to the weather. [ 

A recent report of a large railway shows that an 
increase of one-fifth of one car per train brought an 
increased revenue of over $50,000 in six months. It is 
needless to say, therefore, that if the claims made by 
the Ries Electric Traction and Brake Company for their 
traction-increasing system are even partially realised 
in practice—and the experiments already made by Mr. 
Ries go to indicate that these claims are entirely within 
the mark—the increased earnings to railroads from the 
use of this invention would be simply enormous, to say 
nothing of the operating and other advantages to both 
steam and electric railways that would result from its 


adoption. 


PARLIAMENTARY NOTES. 


THE DUBLIN SCIENCE AND ART BUILDINGS. 


In the House of Commons last Thursday night, in 
answer to Mr. P. O’Brien, 

Mr. JACKSON said : Four firms were invited to tender 
for lighting the New Science and Art Buildings in 
Dnblin by electricity, viz., Messrs. Siemens Brothers 
and Co., Messrs. Johnson & Phillips, Messrs. Edmund- 
son & Co., and the Brush Company, and tenders were 
received from the three first named. Messrs. Edmund- 
son’s tender for £8,375, being the lowest, was accepted ; 
the contract with them contains no stipulation as to 
giving a preference to amy firm. 


UsE OF TELEGRAPHS BY THE FISHERY BOARD. 


During the debate on Supply last week, Mr. Durr, 
in the course of a speech, complained of the action of 
the Fishery Board in taking from the surplus herring 
brand fees £1,500 for the extension of telegraphs. He 
did not deny that the telegraphs were of great import- 
ance to the fishing community, but he contended that 
they were used for [mperial p 

The LORD ADVOCATE in his reply stated that the 
application of the money of the fund to telegraphs had 
been described as a grant in aid of the Imperial expen- 
diture, but he would point out that it was not a correct 
way of describing it, because it was merely aid given to 
the fishing harbours for telegraphic purposes. 


DIRECTORS’ LIABILITY BILL. 


_In the House of Lords, on Friday night, Lord 
HERSOHELL, in moving the third reading of the Directors’ 
Liability Bill, explained and vindicated the alterations 
made in the measure by the Standing Committee of 
their lordships’ House, contending that, instead of 
weakening and maiming the Bill, as some critics had 
alleged, they only tended to render it more easily 
workable and effective. He, however, expressed his 
regret at the adoption in committee of the whole House 
of the Lord Chancellor’s amendment in respect to 
responsibility for the statements of experte—a change 
whieh, he thought, involved considerable danger. 

The Lord CHANCELLOR defended his action in 
to the Bill, asserting that his only object had been to 
make it, if possible, a reasonable and workable measure. 

After some remarks from Lord BRAMWELL, the Bill 
was read a third time, and, having then undergone 
some verbal amendment, it was passed. 


LIGHTHOUSE ILLUMINANTS, 


In the House of Commons, last Friday, Mr. T. W. 
RUSSELL asked the President of the Board of Trade 
whether the committee of the Royal Society appointed 
to inquire into the report on lighthouse illuminants 


bad ans in their report, and, if not, when it might be 
expected. 

Sir M. Hicks-BEACH : I understand from the presi- 
dent of the Royal Society that the committee on this 
subject do not propose to bave any further interviews, 
and that their report is partly drawn up, but it seems 
doubtful whether it will be finished before the proro- 
gation. 

THE LIGHTING OF THE HOUSE OF COMMONS. 


Sir G. CAMPBELL asked the First Commissioner of 
Works if he would arrange before next session to put 
shaded electric lights in the roof of the House, so as to 
save members from the heat and glare of the gas in the 
long winter nights, and make the nearest possible 
a h to daylight. 

ir H. MAXWELL said the electric light was tried 
some time ago in the roof of the House, but the results 
were not satisfactory. The present gaslights were con- 
nected with the ventilation, and it would be incon- 
venient to dispense with them. 


TELEGRAPH CLERKS. 


Dr. FARQUHARSON asked the Postmaster-General 
whether any steps were being taken to redress the 
grievances complained of by the clerks of the Central 
Telegraph Office as to the extra hours without equit- 
able remuneration for what are known as long and 
short duties. 

Sir H. MAXWELL (on behalf of Mr. Raikes) : In reply 
to the hon. member, I have to state that much attention 
has been given to the duties referred to, with every 
desire to lighten their incidence, but no one, either on 
the part of the Post Office or on the part of the officers 
themselves, has been able to suggest any practicable 
scheme for ae rid of these duties. This matter 
formed an element of consideration in improving the 
pay under the scheme recently issued. 


DUBLIN TELEGRAPH DEPARTMENT.. 


In answer to Mr. MacNeill, 

Sir H. J. MAXWELL said: The question of revising 
the salaries of the Dablin supervising staff will be con- 
sidered as early as possible in connection with similar 
questions elsewhere, but it is improbable that improve- 
ment, should improvement prove to be necessary, will 
take effect from a date anterior to that on which the 
authority of the Treasury is given. 


THUNDERSTORMS. 


A TYPICAL thunderstorm, writes Mr. H. A. Hazen in 
Science, is first seen as a dense, ragged cloud in the 
west, extending toa height of overa mile. The sky is 
entirely clear elsewhere, except sometimes covered by 
a light fleecy veil of cirrus. The cloud in the west 
rapidly enlarges, and completely covers the sky except 
a small portion to the east and south-east. The motion 
of these clouds is distinctly from the west and quite 
rapid, while the surface wind is from the south and 
quite gentle. This wind is blowing toward a general 
storm situated about 500 miles to the north-west, and 
has no connection at all with the thunderstorm, which 
is suddenly, interjected, as it were, upon the quiet air. 
Often there are seen two clonds in the south-west and 
north-west which seem to meet together and produce 
the storm, but more often the first appearance is that of 
a great cloud of dust borne upward about 300 feet, and 
advancing with great rapidity from the west (some- 
times 80 miles per hour). Some of the clouds sprinkle 
a little rain as the dust-cloud advances, but this is very 
light. When the storm is very severe, a loud roar is 
heard like the continuous discharge of electricity, which 

roduces a steady instead of intermittent thunder. 

uring this time, lightning-flashes are seen and distant 
thunder heard. In a few moments, after the dust- 
cloud has approached nearer, and practically with it, 
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the wind suddenly whirls to the west, and blows with 
great velocity (sometimes 80 miles per hour). Then, in 
a moment or two more, the lightning and thunder 
become very intense, and rain falls in torrents. Often 
the lightning’s flash is the signal for a fresh downpoar, 
allowing a few seconds for the fall of the rain from its 
height. This phenomenon has led to the view, now 
almost universally accepted, that there is a most inti- 
mate relation of cause and effect in this display of 
electricity and the subsequent rain. Under some cir- 
cumstances, but invariably in connection with this 
heavy rain, there fall hail-stones variously measured 
from the size of a pea to that of hen’s eggs, and even 
larger. In some cases, larger masses, even as great as 
an elephant, have been reported, but these are due to a 
mingling or freezing together of many stones in the 
air or after they reach the earth. 

During the progress of a thunderstorm, and after 
its front has reached the observer, there is a remark- 
able cooling of theair. This cooling seems to arise from 
a downward current in the centre of the storm. It 
cannot be due to the onrush of a north-westerly wind, 
for that must come from a warm region, since the 
thunderstorm has been suddenly interjected into a 
region of warm southerly winds flowing for hundreds 
of miles toward the north. This cooling is often very 
great, and seems to indicate that the air in the centre 
of the storm is not abnormally heated, as in the case of 
a general storm, but is very much cooled. The bearing 
of this upon the generation of the thunderstorm is of 
great importance, and does not seem to have been suf- 
ficiently considered. 

When the storm passes to the north or south of the 
observer, there is quite a brisk breeze from it, showing 
that the motion of the air is from it on at least three 
sides. Often it is possible to view the storm, in its on- 
ward progress, with clear sky overhead, if its border 
does not reach the zenith of the observer. Under these 
circumstances, one sees very distinctly up to the 
highest clouds a steady motion to the east. The rain 
is seen falling in great sheets, and its front is very dis- 
tinctly marked. This rain front seems to be an im- 
portant phenomenon, and has been seen scores of times 
advancing with a slight lagging at the earth and in the 
clouds. The appearance impresses one at once as cansed 
by a rapid motion in the middle cloud region, with a 
lagging at the earth possibly from friction, and in the 
upper part of the cloud from a less velocity at that 
point. In no instance has there ever been observed an 
uprush of air anywhere in this region. These storms 
go in parallel lines, and as many as four have been 
seen running one behind the other, the most northerly 
one in advance. Often it is reported that a storm has 
gone slightly north of a station, and then turned and 
come back directly over it; but this is probably an 
illusion. The second storm has a motion the same as 
the first, but goes a little farther south. The motion 
across the country of these storms is about double that 
of the attending general storm to the north-west. 

Probably the most marked characteristic of a thunder- 
storm, however, is a rise in pressure at its centre. This 
rise is universally conceded to-day, though its cause is 
in grave doubt. It has been repeatedly observed in 
storms where there has been no rain, and hence cannot 
be due to the cooling of the air by the rain, or to its 
downward pressure as it falls. How is it possible to 
account for this rise of pressure in a storm which is 
itself travelling more than a mile a minute? We have 
here to consider a phenomenon entirely distinct from 
a sand-whirl of the desert, which has only a slight pro- 
gressive motion. There seems to be no doubt whatever 
that we are to consider here a cause or a condition 
which is inherent in the storm itself. There can be no 
upsetting of the equilibrium, no uprush of air just in 
front of a thunderstorm and nowhere else, which 
could give such a rise of pressure in so rapidly a 
moving body of air. We are certainly dealing here 
with a plenum which moves with the storm, and, in 
fact, is the storm itself. It may not be that this is due 
to a downrush of air eee from some height ; but 
there is no serious difficulty in assuming that, through 


electrical action, there is an increased pressure in the 
centre. It is plain that the foregoing description has a 
most marked parallelism with that already given of the 
tornado, and it is virtually admitted that a tornado is 
simply an extreme development of a thunderstorm. 
The attempt to show that while these phenomena are 
alike in most respects, and yet that in one of the more 
important factors they are entirely distinct, is most 
remarkable. We are taught that the origin of both is 
an unstable equilibrium, in both there is an uprash of 
air, in both there is a cloud of dust, in both there ap- 
pear to be two clouds meeting from the north-west and 
south-west, in both there is a loud roar heard often- 
times, and in both there is a pronounced cooling. They 
are exactly alike, and produced the same way, but the 
final result of these actions is to develop two entirely 
dissimilar and almost opposite conditions. We are told 
that in a thunderstorm the air starts upward in the 
centre, has its moisture condensed by expansion, and 
the resylting precipitation cools the air, increases its 
density, and finally the diminished pressure at starting 
gives way to an increased pressure from this change in 
the density. It must be admitted that this is a reason- 
able conception, and may be true ; but would not this 
at once destroy the ascending current, and bring the 
whole action to a standstill ? Can we for a moment 
have both uprushing currents in a storm centre feeding 


- its energy, side by side, with downrushing currents in- 


creasing the pressure? It is only necessary to state 
this contradiction in order to show the absurdity of the 
hypothesis. This theory strikes at the root of the 
whole process of liberation of energy in a moist ascend- 
ing current; but more than that, if there is such a 
cooling and subsequent downrusb, why should it not 
act in precisely the same manner inatornado? How 
is it possible for this same uprushing current, which 
starts in exactly the same way in both these conditions, 
to continue upward in a tornado, to gather energy as it 
rises, to liberate more and more latent heat, to rush 
faster and faster, to grow warmer and warmer, and 
finally to produce the violent tornado with its sapposed 
almost perfect vacuum in the centr, where a half-mile 
away there is perhaps a thunderstorm causing an in- 
crease of pressure? It would seem as though there 
could hardly be a plainer exposition of the utter futility 
of all the attempts that modern theorists have made to 
grapple with this problem, than this latest attempt to 
start the thunderstorm and tornado in the same direc- 
tion, and finally bring them out, from almost the same 
conditions, facing in opposite directions, and absolutely 
dissimilar in their most essential characteristic. 

Is it possible for electricity to produce a sudden 
increase of pressure in a mass of air sufficient to 
violently rend asunder objects which it strikes ? Often- 
times the bark of trees has been driven off; and the 
usual explanation of this has been, that the heat of the 
electricity has converted the sap into steam, and this in 
turn has forced off the bark. This, however, is not 
satisfactory, for the reason that even a dead and per- 
fectly dry tree has been struck, and scattered over a 
large field. A remarkable instance of explosive action 
in a lightning discharge is to be found in Nature for 
May 8, 1890. A trae standing in a rather open field was 
struck by lightning, and its fragmehts strewed over two 
acres of ground. One solid piece, weighing 5} pounds, 
was thrown 378 feet. Other débris lay 210 feet in 
another direction. Small pieces of riven trunk and 
bark were found thrown in the teeth of the wind and 
180 feet from the tree. The concussion or increase of 
pressure smashed six fine glass window-panes in a 
house not far away. Another very interesting effect 
was noted in a house that was strack in Washington, 
D.C., August 23rd, 1885. In this case the lightning 
struck the south-west corner of the tin roof on an ell 
built on the south side of the house, and divided. A 
portion of the flash passed down an eaves-spout ; and 
at its end, which was two or three feet above the 
ground, it passed through the air to the damp side of 
the house, ria ieap off the plastering on the inside, 
The other portion of the flash passed down between the 
weather-boarding and the plastering on the east side 
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shattered one of the upright posts, and appeared to 
explode off the weather-boarding toward the east, 
and the plastering toward the west. A woman and 
her two sons were apparently stunned by the 
effects. 

While such cases have usually been regarded - as 
“freaks” of lightning, yet ‘it would seem that the 
matter has not been sufficiently studied to enable us to 
determine just what effect such a discharge would have 
upon a confined air space. It may be, the apparent 
bursting of a house in a tornado may be accounted for 
in this way. An instance has already been given at St. 
Louis of a rise in pressure, as shown by a barograph, 
and at the same time a seeming bursting of houses. 
Hardly a month passes that there is not some discovery 
regarding this extraordinary force of electricity, and 
surely we are not in a position to deny that it might 
not produce a large number of effects now observed in 
a tornado, such as searing of green leaves, discolouring 
the trunks of trees, increasing the pressure, exploding 
houses, depluming fowls, &. We are told that light- 
ing flashes are seldom seen in a funnel cloud. They 
have been seen there many times. Moreover, it is not 
at all certain that an ordinary observer would be in a 
condition to take particular notice of the presence of 
electricity in a tornado ; and, again, the electricity may 

down or up the funnel without a visible flash. 

e presence of ozone has been often noticed in a 
tornado where no lightning was seen. 

It has been my purpose for many years to avoid, as 
much as possible, all speculations in considering air 
motions and the causes of atmospheric phenomena. 
This is especially pertinent when we consider electric 
action in the atmosphere. It is very difficult to 
believe that electricity has nothing to do with our 
thunderstorms, and is merely a result, and never a 
cause. The fact that physicists have never yet been 
able to account for more than the smallest fraction 
of atmospheric electricity should lead us to greater 
diligence in determining its methods. We know 
from observation that the electric potential is 


.enormously increased as we ascend in the atmos- 


phere. That little or no connection between atmos- 
pheric electricity and storms has been observed 
by our instruments near the earth is not remarkable, 
since the earth and air just above it may neutralise all 
électric action for a hundred feet or more. Our 
thunderstorms seem to show an enormous storehouse of 
electricity at five thousand or six thousand feet above 
the earth ; at least, electricity seems to be concentrated 
there over thousands of square miles during thunder- 
storm action. We are taught that electricity forms a 
sort of dual condition, or the electric field is a double 
one. May not this electric field draw on the sun for 
its energy ? It is believed that light, heat, and electri- 
city are all different manifestations of the same radiant 
energy. The abundant source of this energy is the sun. 
Why may not the sun’s electricity, oftentimes observed 
by its direct effect on our magnetic instruments, and 
more often still indirectly in our auroras, be intercepted 
by a peculiar condition of the atmosphere or of the 
earth below, and thus be concentrated in particular 
localities ? Generally this electricity passes through 
the air to the earth, but must we think that it always 
does so? May not this electric field or dual condition 
evga A develop in the atmosphere largely indepen- 
ent of the passage of air particles through wind or 
convection currents ? : 
For convenience it has been generally considered 
that particles have a tendency to leave the positive and 
pass to the negative pole. For example : in the electric 
arc light the carbon at the negative pole is built up at 
the expense of the positive. The velocity of transmis- 
sion of these carbon particles perhaps cannot be deter- 
mined, but it must be only a very small fraction of that 
of electricity, 190,000 miles per second. Is there any 
inherent improbability in the supposition that in this 
dual condition in the atmosphere there is a tendency 
for moisture and possibly dust particles, positively 
electrified, to rather rapidly from the positive pole, 
or, better, positive portion of the electric field, to the 


negative portion? We know from observation that 
during the passage of a high area or clear sky the elec- 
tric potential, with very few exceptions, becomes 
markedly positive, while during the fall of rain it is 
negative. While a thunderstorm is passing, there are 
most violent fluctuations of the electrometer needle 
from negative to positive and back again, as each flash 
of lightning is noticed. These fluctuations of the needle 
are perhaps a hundred times as great as under ordinary 
conditions of rainfall, and take place when the flash is 
a mile or two away, showing a most extraordinary in- 
ductive action upon the atmosphere, and for enormous 
distances. We have positive evidence of such transmis- 
sion of moisture particles by a force entirely distinct 
from heat, pressure, or any other commonly recognised 
meteorologic condition. It is known that the moisture 
in the air is one of the most constant elements we have 
to deal with. The temperature may rise and fall thirty 
or forty degrees during the day, and yet the quantity of 
vapour is in no wise changed. The wind, either in 
direction or velocity, does not change this moisture. 
The hiding of the sun’s heat or light in no wise affects 
it. Changes in air-pressure produce no effect in general. 
As a storm approaches, however, we find a most marked 
increase in this moisture over thousands of square miles, 
and this even in a calm. As a storm passes off, the 
conditions are sharply reversed. The moisture becomes 
depleted in a most remarkable manner, as though it 
were actually drawn out of the atmosphere by an in- 
visible agency. 

The most remarkable example of such action wis 
observed on December 22nd, 1889, from a third-story 
window of a house in Washington. It will be seen 
that the conditions were not favourable for observing 
this effect at its best. At 3.11 p.m. there were 409 
grains per cubic foot, and for more than 24 hours 
previous there had been an abundance of moisture from 
a storm passing near by. The air was almost a calm, 
and continued so till nightfall.. At 5.2 p.m., or 111 
minutes later, there was only 1°04 grain per cubic foot, 
and this continued as long as observed. To any one 
who has made determinations of the moisture of the 
air, and noted its great constancy, frequently for several 
days, this sudden subtraction must be very extraordinary. 
If such changes are possible near the earth, and in the 
centre of a large city with houses for more than a mile 
on all sides, what may we not expect to take place in 
the free air, where there are no interferences, and 
where we know that such forces are acting in far greater 
intensity than near the earth ? 

Just after a thunderstorm or tornado there are torrents 
of rain, and in some quarters it is getting to be quite 
the custom to call such phenomena cloud-bursts. In 
these cloud-bursts almost an incalculable amount of 
rain falls, more than a foot having been reported at 
times. In one case 4 feet of hail were reported. Just 
how much territory is covered by such a cloud-burst 
cannot be told, as the data are not sufficiently numerous, 
but 50 or 60 square miles may be easily considered. 
We have already seen that the later theory, which calls 
for a downrush in the centre of a thunderstorm, 
effectually disposes of all possibility of this enormous 
amount of moisture rushing up in the centre and being 
condensed by expansion. In the case of a tornado, it 
is incredible that even a thousandth part of this 
moisture can be carried up in a funnel a few hundred 
feet in diameter. If we inquire what would be the 
effect of the ordinary condensation of such a mass of 
water in the air over such a limited space, we are 
confronted by an amount of heat set free that is simply 
appalling. One gallon of rainfall gives out sufficient 
heat to melt 45 lbs. of cast iron. A very little con- 
sideration will show us that it is absolutely impossible, 
even allowing a current of moist air at any conceivable 
velocity, for even a small fraction of rain to be pre- 
cipitated out of such a current. It has already been 
shown that the latent heat set free would at once re- 
evaporate the moisture. We seem to be driven to 
invoke the aid of some other agent than any thus far 
recognised as cogent in producing our storms. Is it 
inconceivable that we have to deal here with a negative 
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electric field, which draws to itself with great velocity 
particles of moisture from regions perhaps for 100 miles 
about, when suddenly, upon a discharge of electricity, 
the potential upon the particles is diminished, and they 
unite in great abundance and form raindrops? This 
is a most inviting field for observation. We already 
have facts enough to make a plausible hypothesis, and, 
what is very important, we have here an unlimited 
amount of energy which may be called upon to produce 
all the effects ever observed. 

It is not a little remarkable that the earlier views all 
ascribed tornadic action to electricity, and it would 
seem as though the time were not far distant when we 
would be forced to return to this agent for explaining 
the phenomena. What are needed are careful experi- 
ments in this most enchanting field of research. An 
attempt has been already made to test the question of 
the transmittal of moisture through the air by electric 
action. A Holtz machine was run for 15 minutes in a 
rather large room ; and most careful measurements of 
the amount of moisture at the machine and at a point 
20 feet away, before and after the machine was in 
action, showed an increase at the machine. When we 
consider that it was impossible to measure the moisture 
contents just at the plate of the machine, and also 
what an extremely slight charge could by any possi- 


bility enter the air from the machine, we can but be. 


surprised that any effect at all was observed. With 
improved methods of observation by which the exact 
hygrometric state of the air can be easily and accurately 
determined, and with very accurate tables of reduction 
which we now have, all that is required is an observer 
for investigating these phenomena. The expense for 
apparatus need not be great. ern ae 


SHIP LIGHTING PLANT. | 


Dvugine the visit of the members of the Institution of Electrical 
Engineers to Edinburgh, Dr. Walmsley read a paper on “ Some 
Chief features, mainly Electrical, of the Edinburgh International 
Exhibition, 1890.” In the section devoted to electric lighting, 
there appears the following paragraph, which, with the table 
mentioned, we here reproduce :— 

Considering the position of the exhibition, it is but natural that 
most of the exhibitors of dynamos and ines should include a 
set of ship lighting plant amongst their other exhibits. For the 
convenience of those visitors who are interested in this branch of 
electrical work, I have embodied in Table A a few particulars of 


Exhibitor. Kogine. pres- Speed. | 


sure, 


King, Brown & Co. ..... | Compound vertical 


the different combinations that are open to their inspection. In 
the last column I have calculated as being of some interest the 
number of watts available in the outer current per square foot of 
floor space occupied. Of course, I do not mean to imply that this 
is the only or even the most important thing to be considered in 
selecting a ee lant, but it is interesting as showing 
what can be irection. In comparing these numbers 
oe: oem pressures given in another column must not be over- 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


Tue following discussion took place on Mr. Bennett’s on 
“ Foreign Currents,” read at the Edinburgh meeting. nietts 


After the Cuarmman had proposed a vote of thanks to Mr. 
Bennett for his paper, 

Mr. W. H. Prexce said he had been asked to supplement the 
remarks that Mr. Bennett had made, as regarded foreign currents 
that were traced, and were found not only in wrial conductors but 
in other conductors. The phenomena that Mr. Bennett had 
brought before them was, he thought, indicated in Fleming 
Jenkin’s book on electricity, where he showed that with an insu- 
lator, in wet weather, there must be currents of polarisation, i.e.; 
the currents passing through by leakage—the moisture from the 
insulator decomposes the water in its constituent elements and 
the formation of gas must produce these currents of polarisation, 
Practically these currents did not produce any serious detriment 
on their telegraphs. There was no doubt that the transmission 
of si in wet weather was slower, more sluggish than in fine 
weather, due to these causes. But there were other currents found 
in the wires not traceable on telegraphs, but very readily percep- 
tible on telephones. He did not know whether any one present 
had amused themselves, as he had done by spending « whole night 
in a tel h office with telephones to his ears, tracing the effect 
of the foreign currents. The sounds were sometimes; most re- 
markable. Occasionally they heard a slight scream, not unlike 
a scream of pain from a child. At other times sounds were heard 
which had been likened to acry of a young bird. One explana- 
tion given was that as the wires swing across the lines of force of 
the earth, there was an electromotive force set upon these wires, 
and when there was a long swing there might occasionally be a 
summation of all these vibrations that would produce a,succession 
of currents resulting in these peculiar sounds. There was a very 
troublesome source of foreign currents on their wires, due to the 
introduction of the alternate current system of generating the 
electric light. That occurred in the case of the London Electric 
Supply Corporation, who had given the Post Office very evident 
cause of their presence down at Deptford, in fact, most of their 
wires to the South had been more or less disturbed, and so great 
was the disturbance at one time, that it was felt at Paris. 
There was another source of disturbance due to the working of 
the tramways. It was felt at Blackpool, for instance, in the 


| Watts per 


7hin. 12in. 
King, Brown & Co. ...... High pressure vertical 
. 6}in. x Gin. | 160 2a 
Ernest Scott & Co. ...... High speed vertical . 
Gti. x Gin. | 80 | 380f 
Brush Electrical Engi- ) | High pressure vertical ( 
neering Co. ........+. ~ — Sin « 6in. | 80 300 
: Globe compound auto- 
India Rubber, Gutta Rater. 
Percha, and matic sin. 
graph Works Co. . 15in. x Sin. § 100 | 300 


.Napier, Prentice & Co. + 


Norman & Son 
E. S. Hindley ... 


Either compound 
4in. x 5in.} 
8in. x bin. § 
or two high pressure 
horizontal 
Sabberton Bros.’ high 
speed vertical 
6in. x Qin. 
i acting cylinder 
High pressure vertical 
7in. x 8in. 


square 
Dynamos. | Floor space, 
cirenit. space. 
King, Brown & Co.'s | 
four-pole, compound | 
At 8ft. Gin. x 3ft. Oin. =25ft. Sia.) 1725 
King, Brown & Co.’s 
single magnet, com- ‘ 
pound wound......... 126 5ft. 6in. x 2ft. 9in.=15ft. lin.| 834 
“Tyne” slow. speed | 
pele: wound... 48 | 6ft. Oin. x 3ft. Oin.=18ft. Oin.| 267 
Victoria,» compound 
WOURE 6 65 | 6ft. Oin. x 2ft. Sin. =16ft. Oin.| 406 
Silvertown, single 
magnet, compound 
er 36°75 | OFt. 10in. x 4ft: 3in. = 41ft. Sin. 872 
Napier-Prentice 
ble magnetic circuit, | 
POLS 11:0 =8lft. Vin.) 355 
Laurence, Scott & Co. 4°5 | 5ft. Gin. x 2ft, Sin.=14ft. 304 
Laurence, Seott & 0-48 | 2ft. Bin. x 1ft. 2in.= 2ft. 185 


iv 
| 
i até i 
| 
wo) 
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of 
The phenomena Mr. Bennett had brought 
before them were really electro-chemical, due more to the ordinary 
elementary principles associated with the ordinary construction of 
batteries, and although oP be interesting, he did not think 


influence on the or accuracy 
world not have taken them forty years to secure evidence of their 
tence. 
Mr. Heavistpz, Newcastle, said that in his district made 


got the effects mentioned by 

Mr. Bennerr stated in reply that the effects he had brought 
before the Conference were entirely wet weather effects: Those 
mentioned by Mr. Preece were mostly noticeable in dry weather. 
Although the voltaic action, and polarisation of the bolts had not 
hitherto been noticeable, he thought the effeet was due to the use 
of iron wire exclusively. Recently copper was replacing iron all 
over the country, and the results noticed hitherto might be ex- 

to imcrease considerably. - the bance 
ive introduction of 


a 
recently, had told him that they did not to make any great 
use of the telephone system after nine o’ at night, owing to 
the fact that the e light in Boston came late operation after 
— The telephone system was very much worse now than 


fact was very serious indeed, and had given rise to endless litiga- 
tion between 


i 
3 


Tramway Company to use me- 
Telephone Company usi 


had been made by thoee who had absolutely no 


interest in the matter. - had no doubt that makers 
were t, and the results they gave were fair, but he 
liked to have an in set of observations. He 


y whieh had been shown in the designing of 
the apparatus for keeping the current absolutely constant during 
charge or 5 ab same time it might appear to him as 
a waste of energy. It seemed to him a terrible thing 
that such an enormous amount of thought should be devoted to 
work simply for the general good of the profession, and not at all 
for the general of the authors of the paper ; he was sure that 
they had ex ly little to gain, compared with the enormous 
himself pleased with the efficiencies of 

P e efficien the 
cell, he would, however, suggest that the discussion should be 
continued at the next ordi: meeting of the Institution, when 
paper, it would receive the dis- 


-anconas extent than was generally believed. There were many 
provements now being made in the ical devi ent of 
these cells, one of which had been lately initiated by his friend 
Mer. Barber Starkey (See Exzcrrican Review, July 18th), by 
which the rough usage to which they were subjected in the course 
of tramway traction, could be very much counteracted. 

Mr. Fraser gave an account of some experiments which he had 
carried out three years in regard to the variation of resistance 
in relation to current. *He was favourably impressed with the 
method by Mr. Barber Starkey, but he would wait until 
the end of the life of cells to see proof of their superiority. 
remarks by M: Hospitalier and Mr. Swan, 

Mr. Prexzce considered, before he called upon Mr. Smith to 
r on behalf of the authors, it would be only fair.to them that 
he (the Chairman) should make any remarks he had-to make. 
He was bound to confess that at the present day there was no 
subject of greater importance to the electrical engineer than that 
of the proper performance of secondary bateries. They were 
coming into use more and more every day, not only for com- 
fort of those who have their houses lighted by electricity, but for 
those who travel by railway trains. ta every branch of electrical. 
engineering secon cells were being used. The speaker dwelt 
upon the fact that there was a great prejudice against the use of 


secondary batteries, and it was based on the that 


alternating currents and secondary erators, but there were 

of secondary cells and who 
thought the day was not far distant when secondary batteries would 
knock out of the field the secondary generator. He, the speaker, 
was not one of those. He firmly believed in the secon genera- 
tor. One great drawback, however, in this system, been 
their very low efficiency, and this was attributed to the inefficiency 
of the battery. He had very reason to think that it was due 

to <) cells. In connection wi 

this there was a fallacy which was very widespread, and it was, 
that because in charging a secondary battery they work up to an 
E.M.F. of 2°4 or 2°5 volts, and in discharging, you get down to 
about 2°1 volts, therefore there was a loss of efficiency of 25 per cent. 
in the ; it was one of the most al fallacies ever 


e. Practical men had arrived at “ much the same con- 
usions as the authors of the paper. It had always been 


-satisfactory for them to find that their conclusions had 


borne out by accurate scientific investigations. They had long 
ago come to the conclusion that the E.M.F. of a cell should 
never be allowed to fall one point. He referred to the use of cells 
in his own house, which lg there for several years, and he 


cells 

Cells witich they 
existence. He (the > ed had never yet succeeded in breaking 
or using up a single cell he ever had in his i The first cells 
he had were the Elwell-Parker type of Planté. They had tried 
all the of E.P.S. which were in existence, in his own house. 
He liked them at home to experiment with, and if anyone would 
submit a battery cell, he would not hesitate to replace them and 
give them practical tests. Practice had introduced another test, 
one of great value indeed, and he would continue to call most 
earnest attention of those who wished the cell to peoeper alwa; 
watch the performance of the electrolyte, never mind E.M.F. ; 


of the liquid by means of ahydrometer. In bis room at the Post 
Office a book is kept recording the density and performance of 
every cell, and they could tell at once how a cell was behaving. 
Mr. Barber-Starkey had referred to the fact that he had intro- 
duced soda into his cells. He (the speaker) was very much struck, 
when visiting that tleman, to see in t+ beautiful condition 
plates had been brought to, and he was shown it was entirely 
due to the use of soda. Mr. Starkey applied it in a very rough- 
and-ready kind of way, he bundled some carbonate of soda into the 
cell and there remained sulphate of soda, which mixed with the cell. 
He (the speaker) was so well satisfied that there was so much in 
this that he organised a long series of experiments, lasting for 
nearly two years, to determine the proper proportion which should 
tween the use of sodaand sulphuric acid, and the conclusion 
arrived at was as follows, the solution was tried in the E.P.S. type, 
which is a cell taking 45 pints of electrolyte, made up of 39 pints 
of water, 5 pints of sulphuric acid of the highest specific gravity, 
and 1 pint of saturated solution of sulphate of soda, and the plates 
looked as bright and as beautiful as one could wish them to be. In 
conclusion, the speaker said the apparatus used by the authors 
reminded one of that brought two or three years ago before the 
notice of the Institution by Mr. Edmunds. 

Mr. Smiru, on behalf of the authors, briefly replied, and the 

adjourned. 


NEW PATENTS—1890. 


11788. “ Improvements in electric arc lamps.” 5S. P. Parmuy. 
Dated July 28. (Complete.) 

11817. “Improvements in electric light fixtures.” fF. H. 
Aupricu. Dated July 29. (Complete.) 

11862. ‘Improvements. in electrostatic measuring instru- 
ments.” W.E. Ayaron and T. Marner. Dated July 29. 

11863. ‘‘ Improvements in electric switches.” W. W. SrropE 
and C. G. Girt. Dated July 29. (Complete.) 

11883. “ Improvements in the distribution of electricity, and in 
the apparatus employed therein.” T. Tomiinson. Dated July 29. 

12009. ‘Improvements in electric indicators and in bells, 
other purposes.” J. 8S. Ross. Dated July 31. 
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taking up and setting down of passengers. Most of these that 
were very imemicient. ough few of them ong felt that 
the battery was not quite so efficient, the majority would feel that . 
i the authors of the paper had done a great work indeed throughout 
the profession, the unmistakeable figures before them showed 
that a secondary battery was not a very inefficient machine. 
Again, it had an important bearing on the question of distribution 
of electricity over large areas. The favourite system at the 
| 
use of the effects to which Mr. Bennett had referred in their insu- 
lators. They were removing iron wire and 
r wire on the poles. The iron wire left behind it oxide o 
perpetrated, and its fallacy was shown by the tables of the makers 
of secondary batteries ; it is perfectly theoretically possible to get 
" " — _ as much out of your battery as was put in, but practically it is not so. 
: One of the most important features of the paper showed that neces- 
sarily there was a loss of energy in the cells owing to the action at 
the surface and diffusion of ene into the surrounding atmo- 
companies in the States. This was a matter they must endeavour 
po aa in this country. It must be done in one of 
. tallic cicaoite everywhere, or by t ad not had the slightest flicker of the light, which was entirely 
1 them themselves. (Applause.) owing to the fact that the cells had been treated as second: 
| the members, after lunch- 
j ing, were conducted over Exhibition, devoting their attention 
q specially to the eleetrical sections. ; 
| 
Discusston ow Pror. Arrron’s Parzr. 
a , Mr. Paruxcs, who oceupied the chair when Prof. A ’s paper 
wag reed upon Prof. Perey to open the discussion. 
Prof. Puxry said it was impossible for them to be prepared to 
years of completely their old notions. He e care internal resistance, and ire the density 
was astonished at the large working efficiencies that had been 
— obtained. It seemed to him a thing of enormous importance that 
those observations 
t 
| | 
cussion it deserved. 
Lord Bury said he had employed secondary batteries to a very 
considerable extent and had put them to searching practical tests, ‘ 
the result of which was that they could be relied up to a 
| 
| 
| 
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12119. “An appliance for holding the brushes of dynamo- 
electric machines while being repaired.” H. Hou.iineprake. 
Dated August 2. 

12169. “Improvements in and relating to apparatus for 
measuring electrical energy.” L. A. W. and R. F. O. 
Cuavuvin. Dated August 2. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


4484. “Improvements in the regulation of electric currents.” 
W.M. Morpry. Dated Mareh 14. 8d. Relates to the use of a 
small apparatus which the inventor calls a corrector, resembling a 
transformer in construction, and consisting of a suitably laminated 
iron core or sheath provided usually with two coils of wire. The 
corrector is wound with two windings, one of comparatively fine 
wire, which is connected as a shunt to the secondary terminals of 
the transformer, and thus is in parallel with the lamps. The 
other coil is of a thicker conductor, and has a smaller number of 
turns, and is connected in series with the lamps—that is to say, it 
is connected between one of the secondary terminals of the trans- 
former and one of the secondary mains, the other secondary main 
being connected directly to the other secondary terminal of the 
transformer. The shunt winding may be connected across the 
secondary and the series winding combined, that is across the 
lamp terminals, instead of to the secondary terminals. The two 
circuits of the corrector are arranged to be traversed by currents 
in the same direction. Tne shunt or fine wire winding of the 
corrector, which is called the initial winding, is designed so that 
when connected to the transformer alone it receives such a current 
that the iron receives a certain initial etisation. In this 
condition the corrector a certain impedance, opposing 
E.M.F., or choking action to any small current through its series 
winding, the effect, when a small number of lamps is switched on, 

ing to reduce the potential difference available in the secondary 
circuit, to a value somewhat below that existing at the secondary 
terminals of the transformer. On the passage of a current 
in the seeondary circuit, as when more lamps are switched on, the 

ing E.M.F. or choking action of the corrector becomes 
uced on account of the saturation of the iron, and a la 
peo difference is made available in the secondary circuit. 
is effect is produced with only a trifling expenditure of energy, 
and the corrector is not to be taken as equivalent in this respect 
toa resistance. 2 claims. 


6520. “Improvements in or relating to electrical motors for 
clocks and similar apparatus.” W.P.THompson. (A communi- 
cation from abroad by Giinther and Louis Hoppe, of Germany.) 
Dated April 16. 6d. Has for its object a motor in whivh the 
power of an ordinary or permanent magnet is utilised to actuate 
a vibrating arm in one direction in such a manner that on the end 
of its stroke an electric circuit shall be automatically closed, which 
energises an electro-magnet, the — of which is used to return 
said vibrating arm. ‘The arm being thus vibrated, the clock 
or other mechanism is actuated by means of suitable connections. 
2 claims. 

7796. “ Improvements in supporting electric conductors.” W. 
A.S. Benson. Dated May 9. 6d. The inventor binds together 
the insulated conductors forming part of an electric circuit or part 
thereof by a wire or wires wound spirally around them, which wire 
gives an ornamental 5 irr ong to- the conductors, and lessens 
risk of the conductors tecoming injured. In order to take any 
ag strain, he lays wires parallel to the conductors and 
within the spiral binding wire. Upon the outside of the conductors 
he passes a tube, screw-threaded on the outside; this tube is 
slotted to receive the longitudinal supporting wires and the end 
of the protecting wire, which are passed through inside it and 
turned backw: in the slots, a cap or outer tube is then screwed 
on, whereby the longitudinal wires and protecting wire are firmly 
held. This or outer tube has attached to it a disc or bracket 
to be fixed to the wall, ceiling, or other place from which it is 
desired to suspend the conductors. 2 claims. 


-_ 7883. “ Improvements in electro-motors and apparatus used 
therewith for dental and other purposes.”- T. Currriss. Dated 
May 11. 6d. Consist of an arrangement for instantly stopping 
the rotation of the burr, drill, stone, or other tool actuated by the 
motor, by making use of an electro-magnet for actuating a clutch 
arrangement attached tothe motor, the current for working the 
electro- et being preferably obtained from the same source as 
used for driving the motor. 2 claims. 


8030. “Improved automatic switch for charging electric accu- 
mulators and like purposes.” M. E.Unogr. Dated May 14. 6d. 
A disc of insulating material is mounted on a shaft revolving in 
bearings. Around the disc are a set of metallic coatings, corre- 
sponding to the number of contact connections to be made. The 
coatings are insulated from one another step like on the disc, their 
number being one more than the number of the series. On the 
Whats ape ates not coated with metal which correspond 

the several segments of the contacts. The contact surfaces are 


passed over and alternately rubbed by springs in communication 
with the source of electricity, and which conduct the current to 
the metallic coatings from which proceed short metal strips, and 
from these latter short wire connections to contact rollers fixed in- 
sulatedly on the same revolving shaft as the disc. The rollers 
rotate in quicksilver vessels, insulated from one another, and in 
which dip springs that are in connection with the corresponding 
— of the series. The uncoated parts of the disc serve upon 

he sliding off therefrom of the springs to interrupt the current 
from the contact surface in connection with the last negative pole 
of the series, until upon the further turning of the disc a spring 
once more comes in contact with a contact surface in connection 
with the negative pole of the corresponding series, so that by this 
means short circuiting between the poles of the secondary batteries 
is prevented. 2 claims. 

8692. “Improvements in multiple switch board systems for 
telephonic e nges and wire bands to be used therein.” J. E. 
Krinassury. (A communication from abroad by the Western 
Electric Company of Chicago) Dated May 24. 8d. The object 
of this invention is to dispose the wires at the rear of the switch 
board in such a manner that they may be spread out to the rear 
without occupying an undue amount of vertical space, and at the 
same time to change the positions of the different wires relatively 
one to another as they pass from section to section, so that no two 
telephone wires may remain in close proximity to one another for 
any considerable distance. This is effected by making up or 
weaving together the wires into flat bands, preferably of a depth 
of a single wire only. 7 claims. 


_ 9119. “ Improvements in electric bells and indicators.” E. T. 
Firorp. Dated Junel. 6d. Consists of a pendulum, suspended 
in front of the bell from a stud or bracket. A small soft irof 
armature is fixed on the pendulum rod opposite the pole of an 
electro-magnet attached to the bell frame. When a current is 
sent through the bell cojls, it also passes through the coil of the 
aforesaid electro-magnet, and attracts the pendulum; as soon as 
the bell stops ringing the pendulum is released and swings, indi- 
cating that the bell has rung. 4 claims. 


9133. “Improvements in the manufacture of carbons or elec- 
trodes for electric lamps.” H. H. Laxe. (Communicated from 
abroad by Messrs. Lacombe & Co., of Paris.) Dated Junel. 6d. 
The inventor places between discs or other pieces or layers of 
carbon a layer of a material composed of a mixture of carbona- 
ceous: and silicious substances, of any suitable composition or 
material which, while not interfering with the proper working of 
the lamp, will by reason of the better conduction of the electrical 
current ensure the retention of the arc in a fixed —s and the 
consequent steadiness of the light. The pieces or layers of carbon, 
with the steadying substance above mentioned between them, are 
preferably subjected to a high degree of compression so as to con- 
solidate thé mass, and increase the density and homogeneity 
thereof and the duration of the electrodes. 5 claims. 

9162. “‘ Improvements in the armatures of dynamo machines.” 
C. E. L. Brown. Dated June 3. 8d. Claims:—1. The construc- 
tion of a drum wound armature, in which the wires between which 
the maximum difference of potential may exist are completel 
separated over the whole armature and throughout their fength 
by an interposed continuous sheet of insulating material, one half 
the wires lying at one side of the said sheet, and the other half at 
the other side. 2. The improved method of winding and insu- 
lating the wires of drum armatures, substantially as 
with reference respectively to and shown in the drawings. 


9304. “ Improvements in switches for electrical purposes.” W. 
Barnicoat. Dated June 4. 6d. The inventor Ee seg- 
mental opposite plates on the base of the instrument, which are 
secured thereto by a screw, the said screws also clamping the 
terminal wires to each plate. He mounts a tongued contact-maker 
or breaker always in connection with one plate on a spindle of 
irregular shape, adapted to fit a key possessed only by those in 
charge of the plant, so that careless, mischievous, or insane 
persons (such as in an asylum) cannot ey therewith. He 
covers this spindle wy a guard with a hole to insert the key, 
and to prevent possibility of shock, he insulates the key part of 
the spindle from the contact-breaker in any suitable manner. ‘To 
ensure the contact-maker or breaker being always “ on” or “off,” 
he mounts on it a cam or eccentric (which may carry a small fric- 
tion roller if desired) ; this bears inst a plunger set up by a 
spiral spring carried in fittings on the base. 4 claims. 

9284. “ Improvements in metallic telephone circuits.” H. L. 
Bursank. Dated June 4. 8d. Consists in certain arrangements 
of the circuits with respect to the several appliances at the several 
stations, whereby when all the stations are at rest the several call 
bell helices and call bell generators are serially connected in cir- 
cuit, so that each station may receive a call from, or send a call to, 
the central station or exchange calls with each other, and whereby 
the calling circuit of both is opened when either station is using 
the line for conversation. 3 claims. 


10801. “Improvements in electric lamps.” H. Prerer fils. 
Dated July 4. 8d. Claims :—1. In an electric lamp, the combi- 
nation of a carbon rod, an electric circuit, two or more electrodes 
in contact with one end surface of said rod, one or more of the 
said electrodes being movable with its, or their, contact point or 
points lengthwise to the rod and means for pressing the movable 
electrode or electrodes against the end surface of the same, sub- 
stantially as described. 2. In an electric lamp, the combination 
of a carbon-rod, an electric circuit, and two or more electrodes in 


| 
| 
-12004. “An electric fuse for firing guns.” R. Morris. Dated 
August 1. 
f 
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contact. with one end of the said rod, one or more of the said 
electrodes being tubular and inclined upward from their points of 
contact with the carbon, substantially as specified. 3. In an 
electric lamp, the combination of a carbon rod, an electric circuit, 
two or more'electrodes in contact with one end of the said rod, 
one or niore of the said electrodes being movable, means for press- 
ing the movable electrode or e against the carbon rod, 


contact surfaces on the movable electrode or electrodes, other con- - 


tact surfaces arranged opposite thereto, and each of which is con- 
ductively connected to the pe of the lamp, being of different 
denomination from that to which the corresponding movable elec- 
trode is connected, substantially as set forth. . 
20260. “Improvements in electric for railways.” 
F. Srrrzzx, C. A. M. J. Scuwarrz, J. H. 
Eee.norr, and J. Krziazr, Sen. Dated December 17. 8d. The 
object of the invention is to provides an electric semaphore 
apparatus which shall be simple in construction and effective in 
operation. A further object is to provide an electric semaphore 
: which shall be sensitive and positive in operation, and 
require but a small amount of battery to operate it. A further 
object is to construct the device that its signal blade may be made 
to stop at each half revolution, to im different information 
acco’ to its position—said blade being entirely hid within a 
shield when in a vertical or “ safety ” position. further object 
is to construct an electric semaphore in such a manner that a 
visual blade and night signal may be operated by the same mecha- 
nism. A further object is to provide an electrical semaphore 
tus with a rotary signal blade and a night signal, both of 
Boye being operated simultaneously by the same mecha- 


CORRESPONDENCE. 


The Lineff System of Electric Traction. 


. I trust you will allow me brief space for replying to 
Mr. Lineff’s courteous answer (in your last week’s 
issue) to my recent remarks upon his system ; not 
desiring to be esteemed by anybody as one of that 
sadly too numerous class who rush into places—espe- 
cially into print—where angelic beings even are remark- 
ably afraid to venture. 

Since writing, a fortnight ago, I have had the 
advantage of being “ personally conducted ” over Mr. 
Lineff’s system, so as to see all the ins and outs thereof ; 
and, in the first place, as a result, I want to say that his 
new method is certainly a very great advance on the 
old. In my humble opinion, indeed, it ought to prove 
fully the best, in point of first cost and working ex- 
a of all the underground systems hitherto de- 
- But one still cannot help feeling that Mr. Lineff has 
a little farther to go before reaching perfection ; and 
though suggestions from an outsider are perhaps ill- 
timed, yet the necessity for a wore solid foundation as 

s the magnetic rail sections, constantly is 
prompted to the mind. ‘ 

I certainly believe that a continuous channel of 
cement set in the asphalte insulation would prove 
more serviceable than the tiles which Mr. Lineff pro- 
poses to employ. 

The incessant jarring of wheels upon the numerous 
exposed rail-edges (which must result from the different 


‘coefficients of wear or compression in iron and asphalte) 


ought very soon to show how much the earthenware 
tiles—which support the magnetic rail sections—can 
stand in the way of blows. 

- It would be very interesting to watch the effect 
which the ordinary street traffic will produce upon 
the inch thickness of asphalte underneath the tiles. 

If the bottom of a very thick layer of asphalte 
remains fairly elastic whilst a hard skin is formed by 
traffic on the exposed top, then it might be found that 
the iron and asphalte surfaces would settle down at 


pretty much the same rate. 


With regard to the question of surface leakage, it 
appears almost as though the report did not say enough 
for the line, for the test which resulted in the lowest 
figure for insulation was decidedly abnormal. 

The difference between the highest and the lowest is 


-s0 great that anyone might well be excused for thinking 
‘there was a “nigger” in it. 


Thus measurements taken at various times might 


show resistances of 4,000, 3,000, 3,500, 3,700, 3,200, 2,750, 

and so on, with, perhaps, one abnormal record of 600. 

In a case like this, one would say that the average re- 
‘ 4,000 + 600 

sistance is certainly not a cs but considerably 


higher. The fault lies in not taking a sufficient 


number of instances, 


I still, however, think that a wise man will only 
reckon with certainty upon his lowest figure, even 
though it be somewhat abnormal. Twenty per cent. 
dividends from a company that is only supposed to pay 
five are pocketed with far more cheerfulness than 25 
per cent. from one that ought to give 30. : 
_ Another point to be mentioned is the diminished size 
of motor required for the Lineff car as compared with 
accumulator cars. But Mr. Lineff knows quite well 
that the output of motors increases in much greater 
proportion than the lineal dimensions and mass, or 
weight, either; and a very little extra weight in the 
motor is enough to give the increased power required 
by reason of the accumulator dead-weight. 

As for the weight of the car itself, the present car 
frames are amply strong enough to carry the accumu- 
lators, and nothing need be added for that purpose. 

I am sorry the illustrations of this system, published 
before my last letter, escaped my notice. I usually 
devour most of the technical journals, more or less 
dyspeptically, but lack of time must have caused me to 
overlook this item. It makes no difference, however, 
as Mr. Kapp’s report contained a very good verbal 
description of the line. “, 

I am glad to hear that the Lineff system is shortly 
to be tried on a larger scale in practical work along the 
West Metropolitan Company’s line (subject to the per- 
mission of that august body, the Hammersmith vestry), 
and I sincerely wish Mr. Lineff every possible success. 
Every electrical engineer is anxious enough to see elec- 
tric traction introduced all over this country, and, per- 
sonally, Ido not wish in any way to act as a brake 
upon invention. I only hope to be convinced that the 
Lineff system will, for some time to come, be able to 
show publicly the great benefits of electric traction, so 
that later on the converted Englishman will calmly 
submit to overhead tramway conductors, or anything 
else that is reasonable. 

Frank B. Lea. 


August 12th, 1890. 


Fall of Potential. 


I have an engineering pocket book which gives me 
the loss of potential in 100 yards of, say, a strand of 
7/16s, with a current of 10 ampéres, which is used at the 
distant end. The loss of potential is given as 2°21 
volts on the basis of the 1,000 ampéres per square inch 
section of conductor. Now, I understand how toarrive 
at the loss of potential, if I either increase or decrease 
the length of my cable, keeping the current constant ; 
but, suppose I want to pass 15 ampéres through a length 
of 75 yards, what is then the fall, length and current 


both being altered ? 
Works Manager. 


[The fall of potential along any wire is simply the 
current passing multiplied by the resistance between 


the two ends of the wire. Inthe example you give 


you have taken the fall of potential over half the cir- 
cuit only instead of over the whole length, viz., 200 
yards. If the wire has a resistance of ‘11 ohm per 
100 yards, then the resistance of the total circuit (200 
yards) will be ‘22 ohm, and as the current is 10 ampéres, 
the fall of potential will be -22 x 10 = 2:2 volts. For 
a total length of 75 yards, i.¢., a loop of 37°5 yards, the 
75 x 


resistance will be “i = 085 ohm, and if the 


current be 15 ampéres the fall of potential will be 
085 x 15 = 1'275 volts. For a loop of 75 yards, 1.¢., a 
total length of 150 yards, the fall of potential from end 
to end would of course be double, #.¢., 2°55 volts :—EDs. 
ELEC. REV. ] 
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